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14th January, 1947. 


Mr. F. J. Coxe, President, in the Chair. 


RECENT RESEARCHES ON THE FLORA AND FAUNA OF THE WESTERN 
ISLES OF SCOTLAND AND THEIR BIOGKOGRAPHICAL SIGNIFICANCH. 
J. Hestop Harrison, M.Sc. 


Plates I and II. 


In selecting this topic for my talk this evening, I have been guided by a 
belief that, as students of the Natural History of Ireland, members of the Society 
will be interested to hear something of an area of Britain which possesses so 
much in common in scenery, culture, climate. wild life and even in history. 
Hor the biologist, the problems presented by the flora and fauna of the Hebrides 
are remarkably similar to those of Ireland, and any new facts which contribute 
to the understanding of one group of problems must necessarily help in resolving 
the other. I hope this point will become clearer as I proceed, although to-nighs 
I will have time only to touch on the subject, and merely to outline some of the 
results of the work which the various expeditions from the Biological Departments 
of King’s College, University of Durham, have ‘been conducting in the Western 
lsies during the last twelve years, 

The Hebrides form interesting territory for the field biologist. Because of 
their isolation, climate and unpromising topography, they have avoided the 

civilising ’’ influences of industry and large scale agriculture. They have even, 
despite the perseverance of the breed, long resisted the serious attentions of 
naturalists. In comparison, the Scottish mainland has been well ‘* worked ’’ by 
the biologist, and it is not surprising that an abundance of new facts has come 
to light during work in the islands during the last two decades. In fact, the 
Western Isles have betrayed an unsuspected richness of flora and fauna, and 
the gradual revelation of unusual patterns of distribution, even in relatively 
common plants and animals, has made it clear that they have much to contribute 
towards the solution of some of the problems connected with the history and 
origin of the British biota. 

Before considering these, some general account of the Hebrides and of 
their cultural background may not be out of place. 

The Hebridean climate, generally speaking, is of the extreme oceanic type. 
The highest rainfall occurs in the larger islands of the inner group, Skye and 
Mull, which are in so close contact with the mainland as to form, biologically, 
a unit with it. Elsewhere, annual rainfall is of the order of 40-60 ins.: not 
an excessive figure in comparison with that of much of the Western Highlands. 
Nevertheless, the seasonal distribution of rain is such that the number of ‘‘ rain 
days ’’ (days upon which more than 0.01 ins. of rain falls) per annum is high, 
particuarly in the northern islands, North Uist, Harris and Lewis. On the 
latter island, the number exceeds 260 per annum. These observations give, as 
nearly as existing meteorological methods allow. an index of the humidity of the 
Western Isles. The almost constant stream of saturated air which pours over 
the islands with the prevailing winds, the effect of which is only partly recorded 
by the rain gauge, has important repercussions on the vegetational complexes. 
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Also associated with the oceanic situation is the low annual range of temperature ; 
Stornoway, Lewis, for example, with a mean annual temperature between 46 and 
Ae ie shows a summer to winter variation about this figure of less than tole 
Again this is highly significant biologically, for here, in a climate practically 
frost-free, southern species are able to flourish in much the same manner as 
Arbutus unedo and the other famous plants of the Lusitanian element do in 
the south-west of Ireland. i 

However, wind is undoubtedly the great limiting climatic factor in the islands. 
Unprotected from the south-west, they receive the full velocity of the Atlantic 
gales, which exert a relentless suppressing effect on the higher vegetation, and 
prohibit the growth of continuous tree cover. Notwithstanding this fact, even 
the Outer Islands do possess their miniature woodlands, in sheltered gorges and 
on cliff faces, hidden from casual view. It is not surprising that popular opinion 
has it that the islands are entirely tree-less: inhabitants of South Uist expressed 
astonishment on being shown hazel nuts ripened on their own island ! 

For the archaeologist the islands are rich in interest. Evidence of continuous 
inhalbitation since Neolithic times is widespread. In the dune sands, on the 
‘machair’’ (machair is the name applied to the stabilised zone behind the 
dunes, where calcareous sand has neutralised moorland peat and produced rich 
grazing land) and in caves above sea level, kitchen middens await critical 
excavation on almost every island. An example on the uninhabited island of 
Sandray, exposed by wind action, reveals a face no less than nine feet deep of 
shells and miscellaneous debris. 

Larger monuments of Jater times have survived: stone circles, such as the 
magnificent example at Callernish on Lewis, barps, chambered cairns, and 
perhaps most striking, the innumerable duns and brochs. Perhaps initiated 
during the Bronze Age, some of these have been used ‘by diverse occupants until 
comparatively recent times. In the Outer Isles duns are to be found in practically 
every loch, connected by their winding or semi-submerged causeways to the 
shore. Viking rule left its mark in iron ornaments, weapons and rivets of the 
square-headed boat type which appear in dune blow-outs as the wind exposes sites 
of occupation or burial. The passing of Viking rule in the thirteenth century 
was succeeded by the Lordship of the Isles and the so-called ‘‘ clan ’’ period, 
With its grim and entangled history of minor warfare; again the signature remains 
in stone—eastles, fortifications and harbour works. 

The modern inhabitants of the Outer Isles pursue a somewhat more primitive 
existence than their more sophisticated brethren in the Inner Hebrides. Wireless, 
motor-driven fishing craft and subsidised houses. have brought some change in 
ways of life, and recent world events have helped to broaden some horizons. 
Yet in the remoter parts of the Outer Isles the primitive crofting, fishing and 
Weaving economy persists, and one may still find the ‘‘ black house,’’ with peat 
smoke ‘billowing out of the tiny windows from the open fire in the centre of the 
floor. If he speaks English at all, the inhabitant will probably tell you that it is 
“good for the midges ’’! On many of the islands, ‘‘ lazy-bed’’ agriculture 
remains the sole effective method of producing crops on the intractable gneiss, 
and in the lazy-beds one may still find the Bristle Pointed Oat, Avena strigosa. 
Surely this is its last stronghold in Britain ! 

In attempting a brief survey of the natural history of these wonderful isles, 
lam faced with the problem of selecting and compressing data. Much of the 
barrenness observed by the casual visitor is but superficial, and many islands 
show remarkable ecological diversity. Thus the Isle of Rhum, the profile of 
which is seen so strikingly down the glens from the Fort William—Mallaig 
railway, supports more than 650 species of vascular plants within its fifty square 
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miles. Geologically Rhum is extremely varied. Torridonian sandstones and 
shales form the quiet rounded landscapes of the north and east, while the higher 
hills of the southern half of the island are composed of complex intrusive igneous 
vocks of Tertiary origin. Correspondingly the scenery is varied, although every- 
Where dominated by. the impressive massif of the south-east, which forms the 
most extensive mountain system in the Western Isles outside of Skye. The 
more inaccessible cliffs are among the few remaining nesting places of the eagle 
in the islands. and on most of the higher hills are to be found the burrows of the 
Manx Shearwater. Rhum supports a Jarge deer population, and has a unique 
herd of wild ponies, of ancient origin. The most elusive of the larger wild life 
are the goats, which seem to spend their time mostly on the slopes of Bloodstone 
Hill and Sgurr nan Gillean, and often are detected by their scent alone ! 

Botanical interest centres mainly upon the floras of the higher mountaius 
and cliffs, and upon the remarkable relict woodland floras which persist in gorges 
and on the lower east- or north-facing cliffs. Sazxifraga oppositifolia, S. hypnoides, 
S. stellaris, Saussurea alpina, Silene acaulis, Oxyria digyna, Arabis petraea, 
Thalictrum alpinum, Deschampsia alpina and many of the other commoner 
alpines are well distributed on the Askeval-Hallival massif. On the hills to 
the south, along the ridge which links Ruinsival and Sgurr nan Gillean is 
the Norwegian ‘Sandwort, Arenaria norvegica, known elsewhere in Britain only 
from Shetland. On these hills also grow the Parsley Fern, Cryptogramme crispa, 
and the Green-ribbed Spleenwort, Asplenium viride. Bloodstone Hill, Orval, and 
Fionchra in the west of the island support such unusual plants as the Alpine 
Penny Cress, Thlaspi calaminare, Saxifraga nivalis, Salix myrsinites, Poa, alpina, 
and the Pyramidal Bugle, Ajuga pyramidalis. The small areas of limestone to 
the north of these hills provides a habitat for the Mountain Avens, Dryas octopetaia 
and Saaifraga aizoides, the Yellow Mountain Saxitfrage. 

The larger areas of woodland on the island nowadays are all artificial. Native 
woodland exists in the gorges and on cliff faces; in such sheltered habitats well- 
grown hollies, aspens, birches, willows, roses and even oaks are to be found. 
Many carry their complements of native insects, further evidence of their 
indigenous character. The associated woodland flora flourishes in the gorges, 
often in the absence of trees. Oalis acetosella, Teucrium Scorodonia, Scilla non- 
scripta, Allium ursinum, Ajuga reptans, Vicia sylvatica, Equisctum sylvaticum 
and Sanicula europaea are all, typically, gorge- or cliff-living species, as well as 
Hymenophyllum peltatum and Phyllitis Scolopendrium. 

The Outer Isles are a great deal less varied in geological structure than the 
Inner, and are composed throughout their one hundred and thirty mile length 
mainly of the ancient gneisses and other rocks of the Archaean complex, with 
occasional basaltic intrusions and extrusions of Tertiary origin in the form of 
dykes and lava flows. In general the higher ground tends to be in the east, where 
the land descends precipitously to the sea; the western shores are composed of 
creat linked series of brilliant white shell sand beaches, backed by machair. Here 
summer brings a vast and colourful profusion of flowerimg plants: clovers, vetches. 
storksbills, bedstraws, gentians, eyebrights, geraniums and many alkaliphilous 
species. One of the most striking plants of machair areas in the southern islands 
is the Hebridean version of the Spotted Orchid, Orchis Fuchsti var. hebridensis, 
the deep colour of which actually tints the landscape on some islands. Prince 
Charlie’s Flower, growing in the bay named after him on the Isle of [riskay, 
proved to be the Sea Convolvulus, Calystegia Soldanella. More unusual, if 
somewhat less spectacular, are some of the machair sedges and rushes, including 
Carex incurva and Juncus balticus. The machair also is the home of the 
characteristic bee, Bombus smithianus. 
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Between the machair and the eastern hills les the area of moorland, loch 
and bog, beloved of the fishing visitor. Unusual plants favouring these areas 
include the Bog Orchid, Malaxis paludosa, the Western Butterwort, Pinguicula 
lusitanica, all three Sundews, the Twayblade, Listera cordata, and the Bog 
Pimpernel, Anagallis tenella. In the lochs grow a plant of American affinities, 
Naias flerilis, and the western Water-lily, Nymphaea occidentalis, as well as 
many unusual species and hybrid forms of the genus Potamogeton. 

‘The most extensive mountain floras are to be found’ in the hills of Harris 
and South Uist, although many of the montane species stray down to sea level 
in Lewis and elsewhere. Salix herbacea, Poa alpina, Cochlearia alpina, Saussurea 
alpina, Deschampsia alpina and many of the Saxifrages are among the oddities. 

Perhaps in reaction against the popular ideas of the barrenness and desolation 
of the Western Isles, one tends to emphasise excessively the unusual in a survey 
of this nature. In all truth, the major plant formations of the Outer Isles are 
not at all inspiring: the climatic conditions of to-day favour the development of 
that most depressing type of British vegetation, blanket bog. Blanket bog, 
impoverished in species, practically useless in agriculture and most tedious to 
traverse, covers the greater part of such islands as.Lewis, where the topography 
is such as to impede rapid water run-off and thus to encourage the growth of 
Sphagnum. In areas of more rapid water loss, this formation passes into heather 
moor, somewhat richer in species, but almost as monotonous in its structure. The 
interesting communities of plants are almost all confined to somewhat specialised 
habitats: to machair zones, where calcareous dune sand, composed largely of 
comminuted shell fragments, has raised the pH and favoured the growth of less 
acid-tolerant forms; to mountain summits and screes, and to cliffs, gorges and 
ravines where protection, from wind and grazing has allowed the persistence of 
many species. These latter habitats are of the nature of refuges, and many of 
their occupants are to be regarded as relicts. Relicts, then, from what better 
times? 

In a great many cases the answer lies sunken in the peat of the bog itself, 
for the occurrence of woodland remains in the peat is familiar to any peat cutter 
in the islands. The present climatic conditions, the onset of which brougnt 
about the spread of Sphagnum and the destruction of the Sub-Boreal woodlands, 
were initiated perhaps 700 vears B.C., at the opening of the so-called Sub-Atlantic 
period. To this climatic deterioration rather than to any destructive activities of 
the Norsemen is to be attributed the extinction of large woodlands in the Hebrides. 
Deprived of tree cover and exposed to a new colder and damper climate many 
woodland species found refuge on cliffs and in gorges. And thus we come to 
have, on desolate little islands like Scarp, cliff floras including Oxalis acetosella, 
Scilla non-scripta, Hquisctum sylvaticum, Vicia sylvatica and the like. 

Movements such as these are compar: atively recent phenomena. In attempting 
to find explanations for the distribution of many of the most unusual Hebridean 
species, we must go back a great deal further in time, and are brought face to 
face with a problem which has exercised the minds of Irish biologists for a great 
many vears now—that of the fate of the north-western HEuropean plants and 
animals during the Pleistocene glaciations. 

In approaching the problem we must establish some datum, and that logically 
is the close of the Tertiary period. In Pliocene times there is good evidence that 
the climate and vegetation of the British Isles were very much as they are 
to-day. The presence of the pre-glacial raised beaches discovered by W. B. 
Wright on Colonsay, and on the islands west of Mull, leaves little doubt that the 
Hebrides were islands at that time. In Pleistocene times came the great 
succession of glacial periods, three or possibly four of which can be recognised 
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in the British Isles. Separated by long interglacials, of which the longest, the 
penultimate, may have lasted as long as quarter of a million years, these glacial 
periods were punctuated by interstadials, when no doubt as a result of a te emporar: 
climatic change the ice was checked and locally retreated. 

The main picture of the course of events in the Scottish Western Isles is 
fairly clear. The great ice-sheets formed in the Highlands, which flowed east- 
wards until they met the advancing Scandinavian ice, south into England and 
south-west until they were deflected by Ivish ice, can have met with little check 
as they advanced across the Minch, eventually to be dissipated in icebergs when 
they approached the edge of the continental shelf. The evidence of ice passage 
is present on every hand in the Western Isles, in the polished and rounded 
landscapes, striae, erratics and roches moutonnées. It is an unusual and perhaps 
significant fact that boulder clay, the familiar legacy of the ice in many parts 
of Britain, is not widespread in the Hebrides; for over wide areas, particularly 
to the west of the hills in the Outer Isles, drift is poorly developed. 

With such a picture of relentless exterminating forces in mind, it is not too 
surprising that a great many geologists regard the possibility of the survival of 
life within the elaciated zone as somewhat slender! 

Before approaching the biological evidence, two further results of glaciation 
must be considered. Although the climatic causes of initial ice accumulation 
remain obscure, it is possible to gather some idea of the effect of ice upon local 
climates, once the sheet has been established. from the evidence of existing ice- 
caps. Since a large ice-sheet functions as a reflector in re-radiating a large 
component of solar heat, it tends to resist heating up; further, by virtue of its 
cooling effect upon the air it eventually comes to control its own weather and 
that of peripheral regions, setting up a permanent anti-cyclone and becoming 
the source of continuous radially directed winds. The second indirect effect, that 
on the relative levels of land and sea, is of great importance in studying the fate 
of an archipelago bordering an ice-sheet of continental dimensions. The 
enormous abstraction of water from the sea involved in the development 
simultaneously in various parts of the world of ice-caps which may have been 
as thick as 10,000 feet in their central regions must have led to universal lowering 
of sea-levels. Such an effect is termed eustatic. Another factor controlling 
relative land and sea levels in the immediate Ree aanotd of the cap is now 
believed to have been superimposed, that brought about by the depression of the 
earth’s crust by the ice-load. Displaced sub-crustal magma from the region 
beneath the ice flowed towards the periphery and there relieved its pressure 
by displacing upward the un-loaded crust: an effect known as isostatic. The 
result may have been a ** bulge’ of land surface displaced some distance from 
the ice-front, but moving with it during advance and retreat. Such a concept plays 
an important part in biological theory, and is not without its geological support. 

Acceptance of the thesis of total extermination of the biota within the limits 
of the ice-sheet implies that at the commencement of each interglacial period, 
and during and after the valley glaciation which brought to an end the last 
glacial phase and ushered in modern times, great migrations of plants and animals 
took place, re-populating the newly released territory from sources south of the 
former limits of the ice-cap. In the case of Britain, that is, mainly from 
continental sources across the post-glacial land bridge. The British flora and 
fauna should thus be an impoverished version of the continental, and that of the 
islands west of Great Britain, an impoverished version of the British. In general 
that is true, but as the student of Irish Natural History is aware more than most 
others, not in its entirety. 
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The distribution of three groups of species in the Hebrides cannot 
be reconciled with the thesis of a post-glacial continental origin via Great 
Britain. These coincide in affinities with those long recognised as anomalous i 
the Irish biota. They may be loosely termed the boreal and alpine, the southern 
and south-western and the American elements. 


T have already mentioned outstanding Hebridean plants of arctic-alpine 
affinities, Arenaria norvegica, Poa alpina, Deschampsia alpina, Ajuga pyramidalis 
and the like. It is interesting to note that certain species, normally regarded 
as of montane proclivities, occur at sea-level in the Outer Isles, for example, 
Silene acaulis and Polygonum viviparum. The paradox of sea-level ‘* alpines 
again is familiar enough to the Irish botanist. 


At least a component of this group, including those forms not known 
outside the glacial area, can only be considered to have ‘* overwintered ’ 
within its periphery. Scandinavian botanists (in particular I would mention 
Nordhagen) have reached similar conclusions dealing with a similar group, including 
many identical species, with an anomalous distribution im the Scandinavian 
peninsula. It seems likely that these plants persisted in ice-free refuges within 
the glaciated area. In attempting to fix such survival centres geographically t the 
plants themselves give many pointers since many of them seem static, and do 
not now give evidence of much power of migration. Thus we find the Beinn 
Mhor massif on South Uist a focus for fourteen probable relict species, and we 
might safely conclude that their refuge was not far removed. Possible models 
for such refuges are to be found within the periphery of modern ice-sheets, in 
the so-called ‘* nunataks,’’ ice-free mountain summits and cliff faces. A flora 
of a small Icelandic nunatak, listed by Anderson in 1987, includes such species 
as Saxifraga oppositifolia, S. hypnoides, S. nivalis, Silene acaulis, Poa alpina 
and Salix herbacea. It is notable that a list like this agrees, even to the inclusion 
of identical species, with what one might have postulated for a survival group in 
the Western Isles. The fact that climatic conditions are not so extreme as to 
prohibit sustained growth is highly significant. Clearly refuges of such a nature 
cannot have existed on any Scottish mountains had the ice-cap been as thick 
there as it has been suggested it was towards its foci.. Marginally there is good 
veason to believe that the thickness of the cap fell very considerably, and 
geologists, such as Jehu and Craig, who have studied the Western Isles, admit 
the possibility that even at the height of the last glaciation the mountains were 
not entirely over-ridden, relatively. ‘low although they may be. In proposing a 
history of survival for such a group, complete survival from Pliocene times. it 
not necessarily implied. One must not lose sight of the opportunities provided 
for re-colonisation during the protracted inter-glacial periods, and it is perhaps 
the remnant of a formerly continuous flora of the last interglacial, or even sf 
the Aurignacian interstadial, with which we are dealing. 


In a different category is the group of species known as the American 
element. Hriocaulon septangulare, the Pipewort, long known from the west ot 
Ireland and from a Skye station, abounds in several lochs on the Isle of Coll. 
In 1939 I had the good fortune to find the Irish Ladies’ Tresses Orchid, Sptranthes 
stricta, the pride of the flora of the North-East of Ireland, also on the Isle of Coll. 
This locality is one of the two extra-Hibernian stations known for the plant in 
Kurope, the other being on the island of Colonsay, in the southern-most of the 
Inner Hebrides. I visited Colonsay in 1940 in search of the plant. The remains 
of the fence which had guarded the last known colony were still visible, but not 
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the plant itself. We cannot, however, conclude that it is now exinct there, for 
Spiranthes is a notably erraite flowerer, und 1940 may have been a dormant year. 

Yet others of the Irish-American group continue to come to light in the 
Hebrides. Natas flexilis, the Slender Naiad, proves to have quite a considerable 
range, as does the sponge, Hetcromyenia ryder. Forty years ago a distinguished 
Irish geologist, Dr. Scharff, pointed out the difficulties of explaining the 
distribution of this group in Ireland on the basis of any theory of post- elacial 
migration from continental sources. Theories of random distribution from North 
American sources are as untenable. I need not go into the details of the reasons 
which have brought modern phytogeographers to reject hypotheses of long- 
distance chance dispersal in favour of methods of slow progress over continuous 
land surfaces in explaining plant migration. I would merely wish to emphasise 
one less obvious factor, which has special application to a group in which I have 
a particular interest—the orchids. For healthy growth, and even, in some cases 
for germination of the seed, many orchids demand the presence of a symbiotie 
fungus in the soil. To explain the establishment and spread of an orchid species 
in a remote new area, one has to postulate the existence there in advance of a 
seed-bed complete with living strains of the appropriate fungus! 


To find a suitable date of arrival of these North American species, and for 
that matter for the arrival of the corresponding European element in North 
America, for such exists, we have to go.back to Tertiary times. The corollary 
is then that this element, at least, must have endured the entire Pleistocene in 
western Kurope, and furthermore, in view of its complete absence to-day outside 
of the glaciated zone, either within the ice-sheet, or on marginal land now 
submerged. The recent discovery of Hriocagilon in inter-glacial beds in the West 
of Ireland gives material support to such a view. Even if we adopt the somewhat 
less probable alternative hypothesis relating to these species proposed by the 
Scandinavian botanist, Hultén, that is, that they formerly occupied a complete 
circum-polar belt extending from eastern American, through Alaska, across the 
Bering Sea, through Siberia and into Hurope and-have subsequently been 
extinguished throughout the entire intervening area by the elaciation, we are left 
with the fact of their survival at the extremes of their range. 


Before considering a possible locus of survival of these species, I must 
mention briefly the groups of plants and animals of southern proclivities which 
have anomalous ranges. Yet again, the Irish examples are too well known to 
require recapitulation. Parallel Hebridean forms are Trifolium Bocconi on Coll, 
Rubus iricus in the Outer Isles and so forth. Jn the Hebrides we have an 
unusual example in the form of a moss—Myurium hebridarum. This plant is by 
no means rare on Rhum, Coll, Tiree and practically throughout the Outer Islands. 
Outside the Hebrides, its range is restricted to the Canary Isles, Madeira and 
the Azores. As it fails to fruit, reproduction is purely vegetative, and therefore 
again, long range random dispersal cannot be called in to account for its 
distributional pattern. Here too must be mentioned the endemic races, and 
such forms as the bee, Bombus smithianus, and the Belted Beauty moth, Nyssia 
zonaria* (which possesses a wingless female, and is thus anchored to the islands 
of its occurrence); the Hebridean field-mouse, Apodemus hebridensis, and others. 


*In an address to this Society (published in the ‘‘ Reports and Proceedings, Session 
1929-30’) the Rev. Canon Foster, M.A., gave an interesting account of the distribution 
of this, and many other of the insects I have mentioned, in Treland. His address 
included a summary of the early views of my father, Prof. J. W. Heslop Harrison, 
D,Sc., F,R.S., on the distributional history of Nyssia zonaria, 
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With the American element, many of these must represent the 
descendants of very ancient survivals. But again, like the American element, 
they are hardly organisms which might be expected to have persisted on nunataks 
within the ice-sheet, subject to a rigorous frost climate and probably at a con- 
siderable altitude, although it is perhaps significant that Myurtum is often found 
to accompany the groups of arctic and alpine species of relict nature. It should 
also be made clear that the post-glacial submergences and emergences which 
progressively altered the configuration of the Hebrides as a result of “the interplay 
of isostatic and eustatic effects, whatever their exact sequence may prove to be, 
most certainly had the effect of submerging many of the land areas now occupied 
by these species. The low-lving land of Coll, for example, the present focus tor 
the American element in the Hebrides, cannot be supposed to have been th? 
home of tbese species continuously throughout post-elacial times. 


To this extent then, the species of these elements are post-glacial migrants, 
and their glacial refuge must be sought elsewhere. Here, again, we come back 
to the isostatic peripheral ‘* bulge’ which I have previously mentioned. 
Unelaciated land to the west of Treland and the Hebrides, now submerged, has 
long been proposed as a glacial home for the anomalous species. The romantic 
might identify it with the legendary Tir nan Og; in face of geological opposition 
and the proximity of the edge of the continental shelf, even the most enthusiastic 
of biological survivalists can only suppose that it took the form of a low and narrow 
belt. Nevertheless, did it exist, we can make some deductions regarding the 
conditions it offered-for life. Across it, and probably dissecting it into isolated 
areas in the ice ‘“‘ shadows ’’ of the mountains, must have passed the dissipating 
streamers of ice from the vast ice sheets to the east. As to its ability to support 
life, we have only to look at the ice-free coastal zones of Greenland to see how 
extensive plant and animal communities may be in such pockets. Then again, it 
has been proposed that the actual causes of the glaciations involved an increase 
in oceanicity of the climate—the theory of Sir George Simpson actually postulates 
two successive phases of increase in solar radiation as causes of ice accumulation. 
The climate of marginal zones bordering on the Atlantic may therefore, even 
during the height of cap development, have been a great deal milder than is 
popularly supposed. 


Of course, in research of this nature, stress must inevitably be placed upon 
the anomalous species, and on many which are rare. This does not, of course, 
imply that the commoner species may not have their representatives in the 
refugia, but merely that in subsequent times, these have merged with the torrent 
of re-colonising plants and animals which poured into the ice-free areas over 
post-glacial land bridges, and so have lost their identity. | Nevertheless, when 
species are subjected to refined taxonomic analyses, there is often evidence uf 
the survival of commoner forms. Here we meet another interesting phase of 
recent work, that which bears upon the micro-evolutionary changes which have 
taken place since the close of Tertiary times. 


Organisms surviving in the western strip would be isolated genetically from 
the main European stocks, at least during part of the last glaciation. 
Evidence of racial divergence is coming to light in a great many species, and 9 
whole group of varieties and forms of common species with the so-called 
‘fringing ’’ pattern of distribution are now known. The variety procumbens 
of Hypericum pulchrum, the Beautiful St. John’s-wort, is a well-marked case 
in point. This is known from the Faroes, Shetland, Outer Hebrides, and has 
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been recorded by Dr. Praeger from Clare Island in the west of Iveland. It is 
unknown elsewhere. Similarly the fleshy-leaved form of the common Honey- 
suckle, var. Clarkii, possesses a fringing Hebridean range. Then the marsn 
orchids of the West of Ireland have recently been recognised as distinctive forms 
absent from Britain. Orchis majalis, subspecies occidentalis, recently segregated 
by Mr. Pugsley, has proved to have an Outer Hebridean range. Apart from those 
already mentioned, many insects have differentiated island and western 
races, many of these once more common to Ireland and the Western Isles. The 
Meadow Brown, the Grayling and the Common Blue are butterflies which provide 
examples. 


Even where taxonomic research has as yet failed to demonstrate morphologicat 
differences, it is frequently possible to deduce racial distinction from the habits 
of the indigenous representatives of common species. Thus the Common Willow- 
herb, Epilobium angustifolium, is undoubtedly present in two strains in Britain. 
‘I'he aggressive ‘‘ Blitzweed *’ of London bombed sites, familiar to us as a coloniser 
of waste-places, forms one strain. The other is the plant of which Dr. Praeger 
says: ‘In Ireland, as a native, a rather rare mountain plant.” In the Hebrides, 
IT may add, the same statement is fully applicable. On Rhum, for example, one 
has to scale the almost vertical cliffs of Bloodstone Hill and then use binoculars 
to glimpse the plant. Juncus tenuis is a further example. A somewhat con- 
servative plant of strictly natural habitats in Kerry, it is an aggressive coloniser 
of pathways and waste-places in Britain generally. The common Red Campion, 
Lychnis dioica, seems also to have a stagnant relict race confined to cliffs and 
similar habitats in the Hebrides. 


Recent eco-taxonomic résearch gives us a clue to the meaning of these 
mysterious habit differences between ‘‘ rigid ’”’ and “* plastic ’’ races of the same 
plant species. Any wild species is composed of an assemblage of biotypes, each 
differing in some minor physiological manner from the others. The composite 
genetical make-up. of the species as a whole lends plasticity; the species has a 
reserve of pre-adaptive characters which allows if to meet and overcome minor 
checks to its expansion, and thus to occupy a diversity of habitats within, of 
course, the species-range. Our modern aggressive “‘ Blitz-weed ’’ is undoubtedly 
a biotype-rich, and thus plastic, species, and so probably was the fraction of 
the species which was isolated in the western refuges at the commencement of 
the last glacial phase. With the vicissitudes of life there, elimination of unsuit- 
able ‘biotypes ensued, and that component of the species which emerged from 
its long isolation was biotype-poor in comparison with the component which had 
passed the glacial period in the freer conditions of ice-free southern Europe. 
Biotype-impoverished, the resultant rigid race expresses its lack of flexibility 
and colonising power in adhering century after century to its original habitats, 
where possibly conditions most nearly approach those of its former glacial 
refuges. 


o 


) 


Lhe next phase in the analysis of the evolutionary phenomena of 
physiological and morphological race differentiation such as T have outlined will 
no doubt be experimental, utilising the techniques of the laboratory geneticist 
and cytologist. We already have evidence pointing to cytological dissimilarities 
in races of presumed relict character in certain species. — 


ee have previously mentioned in passing something of the late post-glacial 
history of the vegetation of the Western Isles. In this connection, T would recall 
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an important modern technique of investigation which will be known to many: 
that of pollen analysis. The work has begun in the islands of applying the 
method of statistical analysis of sub-fossil pollen grains preserved in the strata 
of peat-bogs, a technique which, brilliantly developed in the Scandinavian 
countries, has provided a complete and vivid record of post-glacial climatic 
chanves there us reflected in the resultant alterations in forest composition. 
Lime forbids a detailed account, but it may be said in general that the pollen- 
story of the Western Isles correlates well with that derived from Irish peat 
deposits, and can be dove-tailed into the generalised European picture. fa 
addition, peat borings in the Hebrides promise to provide evidence from which a 
detailed picture may one day be synthesised of the post-glacial movements of 
relative land and sea level, a knowledge of which will undoubtedly assist in 
clarifying yet further the history of the biota. 


dn concluding this brief survey of recent work in the Western Isles IT should 
like to make one or two general comments. I hope you will agree with me that, 
far from bemeg an exhausted subject of investigation, biological field-work in 
the British Isles is actually entering into a new phase of productive activity. 
he field is one in which critical and detailed ecological, taxonomic and genetical 
observation alone will suffice, but it is also one from which may ‘be expected a 
wealth of new facts. The goal is not merely the understanding of the structure 
of the native plant and animal communities as they are, but also the synthesis 
of the complex tale of their history and origin. 
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11th February, 1947. 
Mr. F. J. Cots,. President, inthe Chair. 


“GOYA: THE SIGNIFICANCE OF HIS ART.” 


/ . 
Prorressor I. GonzaLEz Luupera, M.A., D.Litt. 


Abstract. 


The lecture was prefaced by a brief outline of the artist’s biography: his early 
training in the provincial environment of mid eighteenth century Saragossa and 
his introduction to Madrid artistic circles; his stay in Italy and return and rapid 
success at the Spanish Court; the effects of his deafness on the work of the middle 
and later periods; his conduct—a curious mixture of opportunism and patriotism— 
during the French occupation and the reactionary rule of Ferdinand VII after the 
Peninsular War; his last years and death in voluntary exile at Bordeaux. 


The lecture intended to show that eighteenth century technique and aims do 
not explain Goya’s art, which became increasingly personal and individualistic after 
the works of his early period. Goya, of course, starts from the practice of his 
times—he is a contemporary of Mengs, David, Canova—but he also shows some 
points in common with the genius of Beethoven. He soon outstrips eighteenth 
century experience and his manner and subjects often intend to convey ideas and 
trends which are those of the nineteenth century: local colour, liberalism, 
scepticism. His subjects and technique are animated by a potent, often wild 
dynamism, and a peculiar acid humour. His temperament leads to experiment 
on the expressive possibilities of etching and engraving. He soon mastered and 
became supreme in both. 


Professor Llubera illustrated the evolution of Goya’s art with reference to his 
portraits and commented with some detail on The Family of Charles IV. The 
preponderant role of the Madrid environment in Goya’s work was. illustrated 
in the light of the designs for the Royal Tapistry Factory, the war scenes in 
the Prado Museum, some examples from the collections of etchings and engrav- 
ings—the Caprichos, the Proverbios, The Desastres de la Guerra, and the 
Tauromaquias—and the late paintings. The portrait of Don Francisco Muguiro, 
one of the latest, if not the latest, of Goya’s works was described as a landmark in 
the history of modern painting and a clear precedent of Manet’s technique. 


Goya’s art ranges between the extremes of evasion and escapism and stark 
realism. A realism which includes ugliness, human misery, the macabre, but 
ought not to be interpreted as aiming at objectivity. Goya's: method of presenta- 
tion may be described as a transposition, upwards or downwards, of reality. It 
always tends and often resolves itself into deformations of reality. In this manner 
Goya, the visionary joins Goya, the realist. Goya, unlike Blake, was never 
dominated by his visions. His performance is never spectacular. His artistic 
technique responds to his temperament. His art expresses in various wavs the 
ideology of the French revolution and represents the incorporation of Spain to 
European liberalism. It is not incongruous that the artist spent his last years in 
the country from which emerged the Declaration of the Rights of Man. ~ 
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Thursday, 21st November, 1946. 
Mr. F. J. Conn, President, in the Chair. 
“ASTRONOMY AND THE AMATEUR.” 
Illustrated by Slides. 


EB. M. Linpsay, M.8ce., Ph.D., M.R.I.A., 
The Observatory, Armagh. 


[No abstract. | 


Tuesday, 10th December, 1946. 
Mr. F. J. Cote in the Chair. 
“BIRDS AT THE NEST. 
Illustrated by Slides from Photographs taken by the Lecturer. 
C. Doucias DEANE. 


[No abstract. | 


13th March, 1947. 
Mr. W. Erskine Linton, F.R.G.S., in the Chair. 
‘“ FISH OUT OF WATER.”’ 


Q. H. Gipson, M.D. 
Abstract. 


It is generally agreed that vertebrate life began in the sea. Study of the 
chemical composition of the blood of different vertebrates has shown that all are 
fairly closely similar. It seems probable that this is because the conditions under 
which life of the degree of complexity represented by vertebrate organisms is 
possible, are strictly hmited. It is suggested that vertebrate life first emerged 
when the conditions in the sea became comparable with those found in the blood 
of modern animals. 

The extension of vertebrate life from the sea first took place by the coloniza- 
tion of fresh water, which involved the development of mechanisms for the con- 
servation of salts and the excretion of water. The forms which had become adapted 
to fresh-water life then re-colonized the sea, which had so changed in composition 
as to be unfavourable for the life of the cells of vertebrate organisms. They also 
extended through the amphibia to the land. The changes in nitrogen metabolism 
and methods of reproduction which accompanied these changes in environment 
were discussed by Dr. Gibson, 
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4th March, 1947. 


THE EARLIEST IRISH CHURCH ARCHITECTURE. 
O. Davizs. 


Plates I, II and III. 


When Christianity was introduced into this island, 2t is natural that its 
places of worship should be modelled on one or more existing types of structure. 
Legends suggest that some pagan sanctuaries had been-in the open air, stone 
circles or the like; and the remains at Killinagh (Cavan)® indicate a sacred 
area, not roofed though it may have contained roofed buildings. There may 
also have been palace-sanctuaries, In the Celtic lands within the Roman empire 
there were small square temples, whose form is not classical and so must be 
native. 


To discover the form of our earliest churches, we may consider what sorts 
of structure we can infer to have existed in Ireland in the fifth century. The 
commonest monument of our countryside is the roughly circular rath, 20-40 yards 
across. There were many different types.) Some were entirely roofed; this 
type has ‘been proved on the Isle of Man to date back to the Jater Roman period.@) 
Such structures were, however, found suitable for worship. Others contained 
rooted ‘buildings; both tradition and archaeological remains show that these were 
known in Ireland in the fourth or fifth century. Circular enclosures containing 
cne or more buildings were commonly adapted or constructed for ecclesiastical 
purposes. Many old graveyards are circular, a good many on hilltops like the 
secular raths which they imitate. Well-known examples near Belfast are Armagh 
and Nendrum. ~These enclosures can never have ‘been wholly roofed, and their 
walls must have been intended for protection rather than for shelter. 


The megalithic tradition survived in the construction of long or round 
chamibers, roofed with stone slabs or with a false dome. The distinction between 
the two types was rooted far back in the megalithic age, and their distribution 
in early Christian times corresponds roughly with that of the prehistoric passage 
and gallery graves. ‘The form most commonly used for secular purposes in the 
first millenium A.D. was the underground souterrain, which in Ulster was usually 
a passage, in Leinster a domed chamber. Orthostatic walls had been abandoned 
in favour of small stones, and the corbelling of passage-roofs was no longer usual. 
The passage-structure had, as we shall see, some influence on the development 
of lrish churches. The circular chamber with beehive-roof was used in the west 
for subsidiary buildings, cells and so on, and has continued until recent times 
for tewer-rooms of castles, sweat-houses and sties; but owing to the form of the 
Jrish church being fixed under the influence of western Christianity, before eastern 
monks and missionaries made their way west in the seventh century to influence 

he still nascent styles of decoration, the eastern circular domed church never 
eame to Ireland. 


(1) UWA. 8rd Ser., ii, p. 98. 
(2). :U JcA., SYA Sere Xi en de 
(3) Journal of the Mana Museum, v (1945-6), p. 177, 
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In recent vears there have been :dentified in various parts of Ulster the 
insie¢niticant remains of various forms of hut, usually less than thirty feet across, 
in outline circular, rectangular, apsed or irregular. The walls rested on a 
foundation of stone but seem usually to have been of cl: ay or of sods, which have 
disappeared. The roof was probably of light branches, perhaps covered with sods. 
Various lines of argument allow us to date some of these huts to the early 
centuries A.D. or even earlier; but a great deal of surveying and excavation will 
be required before a satisfactory series can be constructed. Walls of clay or 
sods, now nearly always rectangular, are common in the country to this day, 
and preserve archaic traditions. The typology of these huts is still too vague 
to allow us to see how far they can have influenced church-architecture. 


Rectangular timber houses, gabled and with one or more rows of columns, 
existed in most Celtic lands, a) though they have not yet been proved 
archaeclogically for Ireland. lf timber is to be used horizontally, a rectangular 
form is imposed. Vertical timber was used in northern Europe, and is at the 
root of Norwegian mast-churches.©) Jt was used for the walls of’ Irish circular 
roofed raths, and a row of posts can be set on any plan desired. It has, however, 
grave disadvantages, the difficulty of making an ope for door or window, the 
liability of posts buried in the ground to rot, the impossibility of using large 
trees which would bbe too heavy “to tip upright. Considering the history “ot the 
Celtic immigrations into Ireland, it would be surprising if the central European 
type of horizontal timber-construction did not reach this island. 


The usual form of church in the western half of the Roman empire and the 
Balkans in the fourth and fifth centuries was the apsed basilica. Domed structures 
on a square or circular drum had not been acclimatised in the west, and though 
the domed church, ‘basilican circular or cruciform, ultimately conquered these 
lands of the Orthodox church, it was a rarity in western Europe until the 
Renaissance. The long basilica, with nave and aisles, clerestorey and gabled 
wooden roof, is directly derived from timber-construction; and though the 
immediate pattern of the Roman basilica was in Athens, it was akin to many 
forms current in all the forested countries of the west. 


The apse was not a universal feature of the Roman basilica, but was widely 
adopted iby early Christian architects, because it could contain the seats of the 
clergy. When, however, in northern lands the Roman brick or stone was replaced 
by timber, the apse, which would be difficult to build, was bound to be pared 
away, especially as the extension of the sanctuary in Roman times into the 
body of the building and the simplification of the church-personnel in the west 
made it unnecessary. Thus, though the Roman church at Silchester® is apsed, 
this pattern was not followed. 


The Trish, having received their Christianity from the western empire, were 
bound by tradition to the rectangular form of church, and for:this they had two 
models. In the extreme west, the stone passages with false barrel-vault, derived 
from the megalithic gallery, were used for churches like the Oratory of ‘Gallerus 
and the older church at Kilmalkedar. Timber must have alwaye been scarce 
in the west, and the hermits who took refuge there and founded little churches 
on barren headlands and islands would have been unable unaided to lift heavy 
beams into place 


(4) Journal of Roman Studies, xxii (1932), pp. 96. 
(5) Straygowski, Early Church Art in Northern Europe, ch. IV. 
(6) Havertield-Macdonald, Roman Occupation of Britain, p. 207. 
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Fig. 1. “Church at Roundstone, Galway. 
Photo: R. J. Welch, Belfast Museum and Art Gallery. Copyright. 


Fig. 2. Solomon’s Temple. 
La} 


From the Book of Kells. 
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Fig. 1. Sarcophagus at Clones. 


Photo: T. Predy. 


Fig. 2. Banagher Church. 
From Preliminary Survey of the Ancient 
Monuments of Northern Ireland, Plate 47. 
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Saint Mochta’s House, Louth. repaired 1954. 
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The absence of corbelled churches, which are not easily destructible, from 
other parts of Ireland makes it certain that in the forested midlands and east 
coast the earliest churches were of timber. Early churches betray clearly their 
timber originals. The projecting ends of the long walls or antae, which are 
common, are derived from the four corner-posts of a rectangular structure, whose 
walls would be made of rectangular planks, attached to these posts. At Round- 
stone (Galway), the antae are continued up the sides of the gabbles (pl. I, fig. 1). 
Here we have a memory of a timber-frame, consisting of two pairs of corner- 
posts surmounted by gable-couples.. On a few gables are roughly X-shaped 
finials, the survival of the crossing of the couple, whose ends would be ecarvec 
into elaborate designs. A poor example is the later church at Kilmalkedar; 
more expressive of ‘the original form of the finial, because probably copied from 
a contemporary wooden building, is the picture of Solomon’s temple in the 
Book of the Kells (pl. I, fig. 2). In west Tyrone pairs of gable-finials, framing 
the ridge-pole and still recognisable on the crossing of a couple, survived until the 
sixteenth century at Island MacHugh and at Corick.% The sarcophagus at 
Ciones, ‘built in the form of a rectangular structure, has weathered roof-finials 
(ple Ti fig. 1). 


The gable-couples would be more secure and would exercise less lateral 
thrust if the roof were very steep; this would, moreover, throw off snow. 
Indeed, a grave disadvantage of the roof of the circular rath as reconstructed 
with a low pitch is that in snowy weather it would leak abominably. Early 
church-galbles in Ireland are extremely steep. They were probably covered with 
slats; a few extant specimens have a stone roof (pl. ITI). 


The heavy trabeated forms of early Irish architecture presuppose wooden 
originals. At Killevy, Duleek and many other places are massive rectangular 
doors. Their slightly inclined jambs would have given stability to a wooden 
structure. Even after the introduction of the large arch heavy lintels remained 
popular, as at Banagher and Maghera (see pl. II, fig. 2), the arch being used only 
on the inner face. Small round arches for windows or the doors of round towers 
were frequently cut out of lintel-blocks. 


The wide arch is found in the primitive church of Rahan (Offaly); but 
the same period passages were still covered with false vaults of the Gallerus 
Oratory type, which was combined with the high-pitched roof to give the croft 
above the church. 


Trish architects, until they were strongly affected by Norman influences, 
did not develop the church beyond this stage. The tenth and eleventh centuries 
were a time of turmoil and disorganisation; so the novelty which appeared the» 
was the fortified round tower, with which I am vot here concerned. Moreover, 
the Irish found perfection not in size but in richness of decoration, and so 
sculptural ornament flowered at a time when architecture stagnated. Latin 
Christianity and the claims of Rome to world-empire were at a low ebb. The 
Jrish, like the Greeks of the same period, perhaps expressed a conscious protest 
against the vast and stately forms of Roman architecture, whose effect depended 
on spaciousness; they created in its place a rich and highly ornamented jewel, 
four-square, self-contained, expressive of delicacy and pattern, fields into which 
the Romans have seldom ‘been able to trespass without becoming ostentatious 
and vulgar. 


(ies NeteP Sk (1936-7), p. 14, stone Az. 
S) L.A.J. (1937), p. 32; Henry, Irish Art, p. 99. 
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BEES. 
Rev. R. Drxon Patterson, M.A. 


Fiver since that strange urge settled down upon man which sends him forth 
to master the earth and all that dwells therein the existence of the happy warrior 
has been an advance against clenched antagonisms at every step of the upward 
climb. 

The great elemental forces of nature held him in awe as fire, water, earth- 
quake, tempest fury, or lightning blast revealed their dread possibilities; huge 
aud fearsome monsters opposed their strength and cunning to his weak body 
and half awakened brain; while death, borne to him by the mysterious agency 
of what we call Microbes, took weighty toll of him and his household; nevertheless 
he has not ceased from the strife till now the success of the great conqueror 
has become marked enough to tempt some to dream of a rapid and complete 
control over the forces of nature unwitting that the might, not of the apparently 
formidable but that of the meek of the earth, the Mosquito, the Locust, the 
T'setse Fly, or the Driver Ants of West Africa, creatures whose extinction it 
would seem impossible to effect, will imperil man’s control of vast regions forming 
some of earth’s most desirable acquisitions. 

Therefore attention will more and more be directed to the means of dealing 
with certain members of the Insect world; as ‘has occurred at the cutting of the 
Panama Canal where the Mosquito scourge was mastered, or in South Africa 
when the ravages of the Locust resulted in a campaign for the destruction of 
their eggs. 

But then all insects are not directly hostile to the well-being of man or 
animals. There are many that are simply indifferent and there are numbers 
that are useful to them—amongst these latter are the domesticated Bees. 

‘I'he use of the term ‘‘ domesticated ’’ is to be observed because under the 
familiar title of ‘‘Bees’’ there is embraced a section of the Insect. world the 
members of which are very diverse in their habits and about twelve thousand in 
number. Yet, amid many lesser differences, the fundamental distinction between 
them is that some are solitary in their disposition while others are social. 

In the life of the Solitary Bees instances occur wherein the Mother Bee 
dies when she has laid her eggs and provided a store of food for the use of the 
larvae she shall never see; or in which she lives on to nourish and protect her 
offspring; and again cases in which the queen, sole survivor through the Winter 
sleep, forms a new nest in the Spring time when she gives birth to a family, 
so founding a society all whose members, with the exception of the mated 
femaies, die out when Autumn comes. 

It may appear a contradiction in terms to say that sometimes Solitary Bees 


work in large groups but there is a difference between living in communities 
and living a social life. The famous French Naturalist, J. Henri Fabre, devotes 


Bees 103 


some of his most entrancing pages to telling the stories of the Sicilian Mason 
Bee and the Mason Bee of the wall. Practically the only point in which they 
differ is in reference to the site selected by each kind for placing its cells. Both 
shape them like thimbles cut lengthways, and both construct them out of chalky 
clay containing a little sand made into a paste by use of the creature’s own 
saliva, but whereas the Mason of the wall will carry this mortar in her mandibles 
to a bare wall or a stone and there build her nest with it, the Sicilian Mason Bee 
selects for the same purpose the inside cheek of a seldom opened window, the 
branch of a shrub or tree, or it may be even the underside of the tiles covering 
a shed, and there multitudes of these creatures will build groups of cells placed 
in the closest proximity to each other and when the task has been completed 
the entire mass be made water and heat proof by a coating of earth and saliva 
mortar; nevertheless we have here the work of individuals each of whom fashions 
six or ten cells only and whose existence centres round this httle collection of 
honey and eggs—they are Solitary Bees. 

The same epithet applies to the Humble Bees dwelling, perhaps, in a hole 
some Field Mouse has deserted, where the eggs are laid in half a dozen cells of 
brown wax lying at the bottom of a grass and leaf made ball. Other examples 
of the same class which may be mentioned are:—the Rose Leaf Cutting Bees 
who sinks a shaft in firm earth for some inches and having made it into a 
horizontal gallery proceeds to mould rectangular pieces cut from rose leaves 
into thimble-shaped cells till ten or twelve such receptacles have each been filled 
with honey, pollen, and an egg before one is placed with its base against the 
rose leaf cap sealing its predecessor. Then the opening leading to the collection is 
filled up and the worker goes her way. The Poppy Bee sinks perpendicular 
holes in dry sandy soil when nest-making. These she so lines with the petals 
of the common poppy that each red lined cell, when completed with honey, 
pollen, and egg on the top of the stores, can be sealed by covering the opening 
of the receptacle with the remainder of the poppy flower hning the wall thus 
preventing the soil or sand used for closing the hole falling into it. In the 
Carder Bee Great Britain possesses a class of insects which for a nest use homes 
left by other Bees or holes other insects have excavated in wood and then 
forsaken. The inside of the place chosen, she will completely cover with a network 
of cotton or wool, gathered from plants growing in the neighbourhood, and inade 
liquid proof by the application of cement, thus securing the food needed for the 
nourishment of the oncoming generation. 


Such Bees possesses but an academic interest for ordinary folks because 
Solitary Bees do not store supplies of surplus honey which we may take from 
them and use for ourselves, but Social Bees do woxk in communities and do store 
surplus honey so it may be fancied that they are the only Bees suitable for 
cultivation by persons seeking to secure a source for the supply of Bee products. 
‘There are, however, different kinds of Social Bees and they are, from this point 
of view, of varying values. In widely separated lands like India, Ceylon, China 
and far-away Java are to be found Bees large in size who construct their homes 
in the lofty trees or on the rocks. The combs they make, while possessing only 
one side, are ‘at times as much as six feet long and perhaps three or four feet 
deep. One can get from such figures visions of abundance of honey yet these 
Bees cannot be domesticated because of their tendency to seek for a new 
habitation every two or three weeks and the fresh pastures are sought in some 
district generally more than a hundred miles away; moreover, their ferocity is 
such that sometimes they sting men and animals to death and makes it an 
impossibility to comfortably work with them. From the Island of Cyprus come 
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the Cyprian Bees. Smaller in size than the common Black Bee but more 
attractive in appearance by reason of the three yellow bands stretching across 
he back and under the abdomen, yet their bad comb building, too liberal use 
of the red sticky material called propolis, together with their lability to sting, 
venders them unsuited for popular use. Austria was the original home of the 
Carnolian Bee. The peculiarity of this race is the white bands on the lower 
portion of the stomach and their gentleness, beautiful comb building qualities, 
hard work and sparing use of propolis make them welcome to the discerning 
Bee Master. Many persons, it may chance too many,. are familiar with the 
ltalian, or Ligurian, Bees which have now been imported from North Italy to 
such an extent that by cross breeding with them the purity of our native stock 
is threatened. Not unlike the Black Bee in shape, though lighter in colour and 
distinguished by three yellow bands dividing the abdomen, they are tireless 
workers and not good comb makers. Sometimes they are unwilling to fill the 
crates and lable, if not pure in strain, to ‘be troublesome, not to say dangerous, 
to manipulate. 

So, at last, we come to the familiar Black Bee—the natural Bee of our own 
land and, taking it for all in all, the one best suited to its climatic and other 
peculiarities. | Excellent workers, good breeders, builders of beautiful combs, 
sealine the ripened honey with white cappings, and capable of being handled 
without their tempers causing any exceptional perturbation. : 

Studying the physical structure of this insect we notice that it is clothed 
with a horny substance made from chitin and also for the most part covered 
with hairs of the same material which are used as organs of touch, brushes, 
tools for pollen gathering, and body protectors. 

That body is divided into head, thorax, and abdomen, 

In front of the head of the Drone and on the top of the heads of the 
Queens and Workers three simple eyes are arranged like a triangle which are 
supposed to enable the Bees to judge of distances outside the hive and to see 
amid the darkness within. A compound eye is placed on each side of the head, 
being largest with the Drones and smallest in the case of Workers. These eyes 
are really a combination of eyes—a mighty collection of six-sided lenses; those 
in the eye of the Drone numbering 26,000, in the Worker 12,000, and in each 
eye of the Queen 10,000. There is no room for wonder in the fact that Bees 
can see in apparently every possible direction. 

Bees communicate with each other by means of their antennae or long 
sensitive organs situated close to each other in front of the head and so controlled 
by three muscles that they can be turned in every direction. The most important 
organ in the mouth is the tongue which is covered with a hairy sheath and 
having at its extremity a spoon-like formation also covered with hair—where 
liquid abounds the tongue operates by sweeping backwards and forwards while 
the spoon is employed where but little fluid is to be obtained. Scientists are 
endeavouring to breed Bees with longer tongues because the longer the tongue 
ot the Worker Bee the greater the number of flowers from which nectar may be 
obtained and it is one of the valued features about Italian Bees that they possess 
long tongues yet, even with their assistance, the honey flow of Red Clover is 
lost to Bee Masters. 

To the thorax three pairs of legs are attached. 

The first two, in the pro-thorax, form the comb by which the thorax is 
cleaned. The second pair of legs are attached to the meso-thorax and they 
carry a lever for removing from the hollows in the legs the balls of pollen which 
have been carried from the flowers and trees of gardens and fields to the store 
cells of the hive. The third set are connected with the meta-thorax and are 
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formed with nine joints, two of which are used as pincers to remove wax flakes 
When they are formed in the ventral plates beneath the abdomen and another 
two ferm the baskets for the transport of pollen. Neither Queen nor Drone 
have these leg nippers as they do not make wax, and with them the pollen baskets 
are likewise wanting since they do not forage for pollen. 

The flying apparatus consists of a pair of wings in front attached to the 
meso-thorax and a second pair behind them joined to the meta-thorax. Hooks 
are placed on the outside, and upper, edge of the hinder pair of wines while the 
lower, and inner, edge of the two in front is folded into a plait so that when 
the front pair spread out to fly the fold catches the hooks on the wings behind 
and by this device the four wings become two. 

Worker Bees have the shortest and Drones the longest wings. Both can 
ily backwards at will and are able to stop very suddenly even when in full flight. 
Their speed attains to between 15 and 20 miles an hour, though when returning 
homewards laden with spoil this may be reduced to between 5 and 7 miles each 
hour. Weight and weariness may combine to produce this diminution in speed 
tor the Bee’s range of operation when foraging generally embraces an area 
of 2 miles but may extend to 7 should necessity arise. 

Breathing takes place through inlets in the sides of the body called spiracles 
of which there are 7 on each side. These the Bee can open or close at will thus 
sending air to a network of tubes, or tracheae, which when so filled increase its 
size and in this way make flight an easier matter by changing its specific 
gravity. 

The thorax, which is that part of the trunk stretching between the neck 
and the abdomen, is with the Worker Bee covered by a multitude of long 
feathered hairs useful for pollen gathering, while those on the Drone Bee are 
short and spiny, useless save only for the purpose of clinging closely, and the 
Queen Bee is almost entirely wanting in a hairy coat of any kind. 

In the abdomen of the Bee are situated the stomach, the honey sac, and the 
chyle stomach. The gullet runs from the mouth through the thorax to the chyle 
stomach and thus connects them. The stomach mouth is so placed betiveen the 
stomach and the honey sac that, when she desires to do so, by moving certain 
muscles the Bee can send the nectar she has gathered along the gullet and mouth 
into the cells as unripe honey or pass the contents of the sac through the stomach 
mouth to the chyle stomach “where they will be digested into food for the nourish- 
ment of the young—more particularly the young Queens. 

The organ by which the Bee is most generally remembered is her sting. 
‘his dreaded weapon is composed of a horny sheath with a sharp-toothed edge 
which is used to guide the darts forming the real stinging apparatus. The ee 
vhich ave themselves grooved and barbed, spread out “under the surface of : 
wound while the poison glands at the top of the sheath discharge a tent 
which, flowing down the grooves made in the darts, enters the wound between 
the barbs. Neither the act of stinging nor the withdrawal of the sting is the 
momentary action it may appear since before it takes place the Bee has used 
her feelers, or palpi, to ascertain if the spot selected for the operation can be 
pierced and their delicate hairs, aided by sensitive nerve points, supply the 
desired information. If allowed time the Bee will herself gradually remove 
the w eapon by turning the sting round and round as if withdrawing a screw, but 
it she is roughly brushed away her sting, torn from her body, is Tete in the 
wound where the poison sac and the gland-continue to discharge their supply 
of formic acid, while eventually the Bee herself dies as the result of ‘ther 
niutilation. 
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The sting is, in reality, only a greatly altered form of the egg-laying 
machinery and is therefore a female organ, the Drones having no stings and 
those possessed by the Queens being longer than the stings of Workers, in shape 
slightly curved like a scimitar, and used principally in the slaughter of rival 
Queens. The most important organs of the Queen are: the ovaries where the 
eges are developed; the oviducts along which they are passed to their places in the 
cells; and the spermatheca situated directly under the ovaries and containing 
the 25,000,000 spermatozoa said to be put there by the Drone on the nuptial 
fight. 

To some slight degree what may be described as the public life of the Bee 
has long been known to the curious, for men have been making use of Bee 
products for thousands of years. Not only did the Ancient Egyptians regard 
honey as a food and employ it as an embalming material but they were accustomed 
to make small wax figures of men and animals to be consumed as part of the 
ritual connected with magic rites, but the real secrets relating to her life and 
conduct were closely hidden in the darkness concealing the combs of the hive. 
Virgil, the Roman Poet who wrote about 70 B.C., tells how hives were made by 
plaiting osiers and bark together, giving the construction a covering of mud to 
veuder it rain proof. It was probably this primitive home that originated the 
familiar skep of straw, often strengthened by a framework of either cane or 
hazel rods, so winsome in pictures of rural scenes—thatched cottage with old- 
world garden, abundance of old-fashioned flowers, row of skeps, and a quaintly 
clad, kindly faced, ancient Bee Master hovering in the background, the whole 
bathed in the golden sunshine of a summer afternoon, though to the informed 
suggestive of unpleasant happenings centred round sulphur candles and brim- 
stone—wihich was the dwelling place of the Black Bee but is now being gradually 
displaced by the modern bar frame hive, an invention we owe to the researches 
of men like Huber and Dzierzon, so we should know something about this result 
of their labours since to it we are indebted for so much of our information 
concerning the Honey Bee and her ways. 

Briefly it may be described as a wooden box with an inside 18 inches long, 
17 inches wide, and 94 inches deep—the outside being wider, longer, and deeper. 
This part of the hive is called the body box; it is occupied with the frames 
containing the cells in which the eggs are laid, the brood reared, and the surplus 
honey, intended for winter stores, hoarded. The space inside the body box is 
large enough to hold eleven bar frames each of which is 14 inches long, 84 inches 
deep, and $ an inch thick. Each frame is fitted with ‘‘ shoulders ’’ to rest 
upon the top of the inner walls, a Bee way of 2 of an inch is secured between 
the sides of the frames and the walls of the box as well as another of 4 an inch 
between the bottom of the frame and the floor of the hive. The frames are so 
placed that even when fully drawn out the combs are still sundered from one 
another by a space of 3 of an inch and this is very necessary because if they were 
too close the Bees would join them together and, on the other hand, if too far 
separated would use propolis for the same purpose. When the fall number of 
frames is not required in the body box a sheet of wood, with ‘‘ shoulders ’’ similar 
to a frame and known as a ‘* dummy,”’ is put behind the last one used so that 
the size of the chamber can be proportioned to the number of Bees contained in it. 

 Supering "’ is the technical term used to designate the method by whicn 
surplus honey is obtained by placing sections, or frames, over the brood nest- 
sections for comb honey and frames to get extracted honey. 

. a eee Bey) zs bottomless box constructed to hold 
en Frames each 4¢ Inches square and capable of Holding 20 ounces of 
honey. This crate is laid on the top of the brood nest and when the nest is packed 
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with Bees, if the honey flow is good, they will go up into the sections, using 
the aéntrance mude for them by cutting away part of the w ood on all the aides: 
and store surplus honey there—a strong stock being able to fill three or four 
crates during one favourable season. 

Certain apparatus are necessary for the use of the person desirous to 
investigate the interior of a Bee hive: they are a veil, a smoker to subdue the 
Bees, a carbolic cloth damped with carbolic acid mixed with water, and, perhaps, 
a pair of gauntlet gloves. Thus equipped we are in a position to make interesting 
discoveries about this new world of the small but far from insignificant. There 
are three kinds of Bees in each hive at breeding time: One Queen reigns there 
whose function is to be the mother of the entire community. Longer in shape, 
darker in colour, and slower in movement than the others, she may live some 
years and when the Spring comes she alone of all those living w ith her in the 
hive—amounting at that time to some 80,000 or 40,000 Workers with 300 or 
400 Drones—has lived through a Winter and from the moment when first she 
began to deposit her eggs after the Winter sleep the task continues without 
interruption for weeks throughout the whole twenty-four hours at an average 
speed of slightly more than two eges each minute or three thousand during that 
time, so in “the passing of the brief span allotted to the normal life of a Queen 
she places in the vells 1,500,000. The egg is like a small piece of thread, bluish 
white in colour, slightly bent, broader at the base than at the top, and though 
only the sixteenth of an meh in leneth yet the total laid is numerous enough 
to torm a line reaching for a distance of one and three- -quarter miles. 

Next the W akan demand attention because they really dominate the little 
kingdom, the Queen being but an egg-laying machine whose activities they control 
by leading her from cell “to cell for ego. laying, supplying food to or withholding 
it from he: according to the abundance or se arcity of the honey flow. They are 
neuter in sex since their breeding power has been lost, for though it is true 
that some of them can still, under the pressure of dire necessity, “lay yet only 
Drones are hatched from their eggs. 

The male element in this community is supplied by the much abused Drone. 
He neither gathers nectar, builds combs, produces propolis, nor seeks pollen but, 
the gallant eay Lothario of the hive, he ‘glories in a brief day and at last perishes 
miserably. 

Doubtless there is a place and a work for all. It evidently must be so when 
tbe population rises from about 3,500 at the start of the season to, it well may 
happen, 60,000 or 80,000 during the time of the fruit or clover harvest. 

There is much work to be done indoors for the home must be kept spotlessly 
clean, therefore workers labour ceaselessly to remove all dust from the broken 
cuppines once used to seal the honey and store vats, the dirt of the hive for 
even Bees in their comings and goings as well as other ways leave a residue of 
refuse, fragments of combs, pollen dust, the bodies of the dead, the cleanings 
of the used brood cells, the remains of chilled brood—all these unlovely things 
must needs be ‘brought outside and cast away. Some there are who dream that 
Bees have a selected spot to which they carry their dead—it may be beautiful 
to think of them as acting so, yet it is but a dream. 

Combs require to be made stationary, connections between combs may 
become necessary, above all draughts must be excluded, therefore a reddish 
coloured sticky material gathered from such trees as the Pine or the Horse 
Chestnut and called propolis is indispensable and much energy is expended in 
its acquisition. 

The fertilizing dust of flowers, to which the name of pollen has been given, 
is valuable in the Bee economy alike as a food and as material to mix w ith wax 
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when Queen cells are needed, for by its use both ventilation and safety are 
secured for the precious inmate. 

Then the main business of life has to be attended to by providing food for 
those who will live to see future days, and so all through the fleeting hours 
of sunshine tireless toilers ply their task of filling the cells wherein the honey 
and the pollen are stored. 

The inside of the hive may become too warm and workers lower the 
temperature by introducing a continuous stream of cold air from outside—a 
feat which is accompanied by a row of Bees standing one behind the other 
completely round the inside of the hive from one side of the door to the other 
and all diligently fanning their wings so as to draw the cool air in at one side 
and, after sending it all round the hive, expelling the warm air at the other. 

When the Bee has emerged from her cell on the 22nd day after the egg 
bes been laid and rested for twenty-four hours she begins her life of service 
tor the community, being employed during the next fourteen days at the work 
of nursing the larvae and at the end of that period being allowed to enter upon 
her other duties as a pollen and nectar gatherer. 

One of the most remarkable peculiarities connected with Bee breeding has 
reference to the effects of the feeding given to the young. The eggs deposited 
by the Queen have all the same outward appearance of shape, colour, size, and 
surface covered with a fine network of raised lines, but whether it will develop 
into a Queen, a Worker, or a Drone seems to depend entirely upon the nature 
of the food supplied to the little legless, almost maggot-like, grub or larva which 
is born from the ege—though it is probable that the egg from which a Drone is 
hatched is one that the Queen has allowed to pass into the cell unfertilized. 
This food is given on the fourth day when the grub is three days old. During 
these three days it has lived on the nourishment contained in the egg and the 
substance now given, called Chyle food, milky white paste in appearance, very 
acid and pungent to the taste, pre-digested and poured out from the crop of the 
Nurse Bee. When three or four more days have passed a mixture of half 
digested honey and pollen is added to the diet and on the ninth day the cell, 
well filled with food, is sealed. The nourishment supplied to the Queen differs 
from that given to Worker and Drone insomuch as the ‘* Royal Jelly ”’ is richer 
in food content and is continued all through the larval life. 

Thinking about the food of Bees there is a possibility to stress the importance 
of honey to the comparative neglect of pollen as an article of diet, yet this 
fertilizing dust is so indispensable to the welfare of the hive that where it is 
scarce during the first days of Spring the Bees may be assisted and encouraged 
in their breeding by placing flour near the hives where it may easily be found 
or 'by dropping some into the empty cells of a drawn out frame which is then 
put beside the brood combs. ‘The natural pollen is, however, much to be 
preferred and it is one of the joys of a Bee Master to linger near his colonies 
and watch the hurrying inmates scurrying through the thronged door each with 
her little ball of pollen borne in her corbicle, or pollen basket, ‘placed one on each 
of the third pairs of legs. From the observation of the home-coming Bees and 
their movements he can tell much about the state of the hives within and the 
activities of the insects without, for abundance of pollen generally implies a 
well-stocked hive and the colours of the pollen basket tell where the Bee has 
sipped: orange won from dandelion; deep rich brown from gorse and flowers; 
gold from charlock; different shades of russet from white and red clover, or it 
might chance saintoin; pale yellow from apples; greenish white from blackberry ; 
and black from the poppy or red from the crocus. To observation succeeds 
satisfaction at the awareness of all the bustling haste implies for the coming 
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harvest and marvel at the mind behind the worker leading her to visit flower 
after flower all of the same kind so as never to mix the pollen as she discharges 
her unwitting task of fertilizing plant aficr plant, each after its own species. — 

The home requires the protection of guards because wasps and robbing 
bees, as well as other intruders such as mice or snails, might try to force an 
entrance, so sentry duty forms an additional labour for the worker and one 
that very often leads to bitter conflict, wounds, and death. Woe to the stranger 
bees void of the peculiar smell common to all inmates of that domicile; the 
passport is wanting and expulsion will certainly follow. Others are stung to 
death or entombed in a coating of propolis as the bodies of mice and snails may 
bear witness when the time comes to give the hive its Spring cleaning. 

~ For several purposes heat is required in the working of the hive. It is a 
requisite for the rearing of brood, the ripening of honey, and the production 
of wax. This heat is generated by the Bees themselves—aided at times by 
the wise forethought of the skilful Bee Master. In addition to brood rearing 
heat is a requisite for the production of honey because the liquid the foraging 
Bee secures during her visits to flowers is a sweet fluid called nectar which is 
hidden in the honey glands of the plant. ‘This nectar is taken by the Bee 
through the gullet into the honey sac where there are certain glands whose 
secretions transform the cane sugar of the nectar into grape sugar. Next it ‘s 
pumped through the mouth into a cell and it then contains a large amount of 
water. This water must be evaporated, therefore the hive is heated and some- 
times as much as one pound weight of water passes by this method from one 
pound weight of honey before the cells holding it are sealed, 

When manufacturing wax for comb building the Bees first gorge themselves 
with honey, then proceed to gather in ciusters, hanging from the roof of the 
hive in festoons, while the heat within the hive is slowly raised till it reaches 
between 90-95 degrees Fahr. After twenty-four hours tiny white specks appear 
in the ventral plates below the stomach and these little flakes of wax are so 
thin and hght that it would take one hundred of them to equal the weight of one 
grain of wheat. When they appear the pincers on the third pair of legs remove 
and hand them to the Worker Bees who mould and construct with them the 
waxen walls, works of art and haunts of mystery. Wax is a valuable commodity 
for the twofold reason that from ten to sixteen pounds weight of honey are used 
in the production of one pound of wax and because of the time thus lost to nectar 
gathering when at ‘best the season is short and the opportunities for work 
uncertain. <A fact that led to the production of wax foundation by Messrs. 
A. I. Root and KE. B. Weed whose labours have caused a great host of Bee-keepers 
to hold their memories in a gladsome reverence. 

In the construction of the combs much skill is shown. The bar frame, 
ultimate product of the ingenuity of Langstroth, contains 104 square inches on 
each side, and if we estimate the number of cells at 28 to each inch we obtain a 
total number of 5,824 on each frame, so diligent use is made of space and 
material at every point suggestive of mind. 

The cells are not simply drawn straight out of the comb base, if they were 
their contents, in whole or in part, would fall out of them, so they are tilted 
slightly upwards and this is obviated. 

a There are Transitional cells, Queen cells, Drone cells, and Worker cells. 
the transitional cells are built only to connect the cells of Workers, Drones, or 
Queens, and are irregular in formation. Those of the Workers and Drones, being 
six-sided, are most perfectly adapted to the shape of the Bees besides having the 
davantage of ‘being most economical in space—square or triangular shaped they 
had not fitted the bodies of their inmates while if circular in shape the result 
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would have been a loss of space, but by the design now employed all these 
advantages are secured with the addition of mutual support between them. 
Worker cells measure half an inch deep and one-fifth of an inch wide. The cells of 
Drones, beside being three quarters of an inch deep and one quarter of an inch 
wide, are easily eee on the brood frame because they stand out from the 
face of the comb and are straw coloured. Queen Bee cells are built on the edges 
of the combs, shaped like an inverted acorn and one inch long. Owing to the 
fact that a mixture of wax and pollen is the material with which they are 
constructed they are porus. It is the task of the Great Mother to furnish a 
rapid succession of Brood and during the busy season a young active Queen could 
occupy almost half a frame each day with her eggs, but congestion is avoided 
by the constant stream of young Bees hatched and pouring out of the cells 
thus making room for their successovs in an endless torrent of living entities. 
it may assist us to understand the process of continuous filling and “emptying 
if we ponder this statement of facts as they occur: — 


Queen. Worker. Drone. Days. 
Incubation of egg ... 3 3 Bion Py 
Feeding of larva aw («8 5 6 5 
Cell sealed on the ... 9 9 9 ie 
Bee evacuates the cell 16 PP) 25 bs 
Interval in the hive ... 5 14 14 M 
Bee flies aa 21 36 39 


Under such circumstances the home eventually becomes so densely ‘populated 
that the Bees prepare to seek a new dwelling place and, as the first step towards 
_the accomplishment of their wonderful adventure, build Queen cells—perhaps 
some ten or twelve in number—with the addition of, it may be three hundred 
others, for Drone rearing. The cells having been provided and eggs laid therein 
it only remains for the planners of the high emprise to go about their daily 
avocations and wait with patience the action of the Power outside the hive who 
quickens into life the eggs of Queen and Drone. In due course the anticipations, 
conscious or unwitting eho may venture to decide, become realities as life 
becomes motive in Queen and Drone cradles. ‘Soon the males be seen scampering 
over the combs, helping themselves freely to the painfully-garnered and jealously- 
guarded contents of the honey vats, or with noisy buzzings hieing forth to disport 
themselv es by flight through warm summer airs over perfume- laden fields—to 
the casual onlooker an existence it seeming brief, aimless ,self -pleasing indulgence 
though, in truth, one {behind which lurks the burden of imperious obligation to 
perform an all-important function for the benefit of the community and one 
whose fulfilment is possible only at the price of his own life. He dies and by 
his dying many live. 
Stealing quietly through his Apiary at some eventide during the leafy month 
{ June, or therealbouts, the Bee Master will linger near his hives with gladdened 
heart as he listens to the deep, deep hum from within that tells of a dense, 
diligent, and contented proletariat thronging every nook and corner of the little 
city state. In some of them, however, that pleasing sound will be broken by 
noises subdued but distinct as the horns of elf-land faintly blowing, they are the 
cries of the young Queen about to be born and the trumpeting causes a commotion 
among the dwellers on the combs for it warns that the change, so earnestly 
desired and so carefully prepared for, is close at hand. The Workers may hail 
with glee the challenging notes but they stir the reigning Monarch, the teeming 
mother of them all, to fury so that she seeks to kill her rival but, finding herself 
prevented by the body of Bees escorting her and guarding the acorn- shaped cell, 
realizes that an unexpected, and hitherto unprecedented, “problem must be dealt 
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with. She has not much of a mind to grapple with it for that feeble brain, 
weighing only the one hundred and seventy-fourth part of her entire mass, has 
burned almost to pulp ‘by reason ofthe strain the reproductive organs have made 
upon her vital energies, yet there steals upon her the knowledge that since no 
two Queens can exercise their rights at the same time in the same hive and she 
had not been permitted to destroy her successor before her exit from the cradle 
it becomes evident that a new home must needs be sought and found. The 
question remains as to whether the decision is really made by her or by her 
subjects. Someone must weigh the need and resolve on the action to be taken 
that it may be met and to speak, as Maeterlinck does, about “* the spirit of the 
hive ’’ as the governing factor at all such moments of crisis is exceedingly like 
evading the confession. of mental processes at work ibut, leaving for the time 
‘being the consideration of this question of guidance by mind, we note that there 
are those who say the Queen is the source of the upheaval since it was, they 
assure us, her will that determined the swarming should take place, while there 
are others, of equal skill in Bee lore, who maintain the burden of responsibility 
rests upon the general body of the Workers who issue the decree for emigration 
and compel the obedience of an unwilling Ruler. Certain it is that the resolution 
once taken is followed by the wildest of confusion, demoralising the activities 
of this generally so ordered commonwealth; we may not know the reason lying 
behind that utter abandonment of discipline but we cannot fail to remember 
that on ordinary occasions the Bee returning from her outdoor task betakes 
herself immediately to the discharge of that indoor duty which some hidden 
Power outside herself has laid upon her and at it she toils with apparent concen- 
tration of all ner faculties while at this time of the great outgoing such implicit 
Obedience to obligation is spurned. The dwellers in the hive make holiday— 
probably the only gaudy day known in their short, strenuous lives—ceaselessly 
they fly in circles round the wails of the home, by their excitement the heat ct 
the dwelling is raised rapidly and greatly till, it may hap, that the wax in the 
combs sags, threatening to collapse beneath the weight it supports of stores, 
and eges, and larvae. At the same time the Queen, usually so deliberate and 
dignified in the movements which keep her close at all times to the centre of 
the combs where her attendants lead her from cell to cell and stand waiting while 
she, after examining the cell, inserts the end of her abdomen into it, gives an 
upward jerk, and emerges leaving an egg standing on the base, repeating the 
operations time after time as cell after cell is visited, now becomes the living 
embodiment of ill-regulated expenditure of energy pushing her way over the 
bodies or among the surging multitudes stirring in tumultuous unrest on all sides. 
Then a tide of life urns ‘tow ards the door, ‘thousands and thousands of Bees 
hurry through, some to fill the air with noise of happy buzzings, others to crawl 
up the front of the hive, and some few others to begin a search for a place 
wherein to make the home to be. Thousands, however, still remain within the old 
city guarding, befriending, or, if may chance to be, controlling the hesitating 
Queen who not once nor twice has visited and made retreat from the open door 
only after further parleyings to approach it once again. It is not easy to sunder 
connection with the only home she has ever known, so one, reading perchance 
‘his own feeling into the Queen’s position, can understand and respond to her 
emotion, but her subjects show neither sentiment nor sympathy—with them 
it is her duty to go and duty must be done. For the last time she has reached 
the entry and led, or driven, emerged into the fresh air and bright warm sunshine 
—two blessings and lbeauties last seen and fully enjoyed on the day of her 
wedding flight certainly contrasting sharply with what she had since then known 
in the artificial ventilation and dim interior of her little city. 
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Marvellous is the sacrifice made by that short passage from darkness into 
light. The Queen has left behind not merely thousands of workers set apart, 
by some decree whose source forms portion of the charm and mystery pertaining 
to the hive, for the discharge of commonplace tasks and who do it though their 
little world would appear to be in dissolution. In the fields they collect as usual 
the nectar, the pollen, and the propolis so needed for the w orkings of the hive, 
in eager throng they hasten homewards with their gains ignoring ihe Commvonen 
within. they give themselves to cleaning the hive and ‘attending to the cells 
wherein the brood awaits the summons of life—these are left behind and so are 
also some eighteen thousand larvae, thirty-six thousand nymphs, seven or eight 
royal princesses, and ten thousand eggs, besides a vast quantity of honey and 
other stores. Truly the outgoing means starting life afresh. 

The appearance of the “Great Mother on the lighting board produces the 
wildest excitement amongst her subjects and as she rises into the air they 
surround her like a noisy breeze-blown cioud. To the casual spectator the 
swaying mass may well appear a dangerous collection of angry insects bent upon 
attack but the sound they make is the hymning of a deep gladness rather than 
the paeans of battle music—their Queen is in their midst, possessing her they 
hold the key to the future perpetuity of the community and that suffices them. 
True it is an occasional aggressive individual flying near threatens the onlooker, 
but such an one does not form a member of the migrating throng, neither does 
she share their hopes, for she ‘belongs to the section left behind to keep the 
hive in fit condition and wait the coming of the new Queen; so on duty bent she 
had gone to the fields and chances to be returning to the hive from labour in 
the outside world, but that fact is what makes it possible for her, should she 
so desire it, to sting—she alone is able to curve her abdomen without which power 
no sting can be inserted. Each Bee when frightened by an unwonted disturbance 
on the outside of the home, by the use of the smoker or carbolic cloth to subdue, 
above all by such an internal irruption within the dwelling as swarming, 
instinctively prepares for any eventuality by hurrying to the honey vats and 
drinking deeply—an action which, while reducing the surplus honey, at the same 
time rendering it impossible for her to sting since the food ene has swallowed 
makes bending her abdomen beyond her power. Consequently, fearsome in her 
hostility as she may appear to the nervous, the swarming Bee is incapable of 
giving pain—the sweetness she has swallow ed making her a thing of innocence 
and beauty. For a swarm of Bees is a thing of beauty both in flight, like a cloud 
of silver, and in quietness hanging down, from some branch of a tree or other 
temporary support, like a vast bunch of grapes. This position of settlement 
must soon come because the weight of eges she carries, the weakness of her 
little-used wings, in addition to her want of familiarity with the brightness of 
Summer time—and swarms take place only on sunlit days—make it difficult 
for the Queen to travel very far, therefore a convenient spot is selected where 
all can come together with the Mother of the race and wait the return of the 
scouts sent out to discover a suitable site whereon the city-that-is-to-be may 
be erected. 

The ruling of the law on this matter reads that so long as the owner can 
keep his fleeting Bees in sight regardless of where they settle down they still 
remain his property and as such are liable to be claimed and removed by him, 
so the settling down is the act connected with the removal eagerly desired 
und carefully watched for by the Bee Master. Various methods were, at least 
in times past, employed in the endeavour to bring it about; sometimes tin cans 
were beaten in the belief that thus the truants would believe that a thunderstorm 


Was coming; at other times water was sprayed upon the swarm to give the 
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impression that a shower of rain was falling, and surely the persistence of the 
practice justifies the faith prompting it. 

Once the cluster has taken shape and the stillness of expectancy fallen upon it 
there is but little time to be lost for the scouts may return at any moment with 
the information that will cause the entire body to rise and float away upon the 
breeze like a piece of frosted gauze, therefore there must be a hurried capture 
of the waiting swarm by getting it into a skep, or some other receptacle prepared 
for the purpose, all the while taking most particular care to secure the Queen 
for if this is accomplished the Bees will remain in the temporary accommodation 
given them till, with the coming sun-down, they can be driven into the bar 
frame hive which is to be their home. There the work of building the new city 
will immediately begin. The supplies of honey brought by the emigrants for 
food and wax-making being straightway augmented by the gleanings from the 
countryside, so the cells for brood and stores are quickly constructed lest precious 
hours be lost thus delaying the Queen’s egg-depositing with fatal results to the 
future of the community. 

No change occurs in the forsaken home for some days after the old Queen 
has turned away from it, but she has left behind, amongst so many other valuables, 
several acorn-shaped cells wherein Royal nymphs are sleeping. The eggs from 
which they were hatched had been deposited at different times so that they 
should ‘be born at succeeding intervals thus rendering it possible for them to 
have several more swarms, or casts, should such a proceeding be desired. 

In the meantime the occupant of the first sealed cell may be heard stirring 
within her nursery and endeavouring to win freedom by gnawing at the edge 
of the cap covering her lodging while the Workers try to assist her from outside 
by thinning the walls that imprison and protect her. The twofold labours end 
when she succeeds in pushing out her head and portion of her body, for at that 
moment the Bees selected to be the guardians of the Queen help her to step out 
upon the comb where they brush and clean her. Great indeed is her need of 
assistance for she at the moment of birth is pale and trembling, but in what 
seems to us a few brief moments strength come to her limbs and a fierce longing 
restlessness to her spirit. She realises that she has been born a Queen but with 
that knowledge comes likewise an awareness of rivals who must be removed 
before she can reign, so straightway she begins a search the end of which must 
be their destruction. 

A crisis has been reached alike in the life of the young Queen and of the 
community. 

The Ruler just arrived is their sovereign who, when she has been mated, can 
lead the state along the paths of prosperity and peace, but there are yet other 
youthful Queens awaiting birth and if they are allowed to live in a due course the 
Queen already in their midst will lead forth another swarm, to be followed by 
others as the royal nymphs are successively hatched, so that eventually the 
city will ‘be utterly exhausted and destroyed—all this may be avoided if the 
slaughter of the still unborn Rulers is permitted. Consequently the choice must 
needs be made. If more swarms are to take place then the Queen will be 
prevented in all her efforts to kill her rivals and they will be kept in their cells 
by the simple expedient of placing more and more wax on the top and walls as 
the prisoner hearing, and replying to, the trumpeting of her enemy tries to cut 
her way out to liberty and conflict till after some days the hour arrives, by 
whomsoever decided, when the duty devolves upon the baffled Queen to lead 
out the first ““ cast ’’ or secondary swarm. This may be the last allowed or 


it may be followed by more till the ‘* swarming fever ’’ has destroyed. the 
community. 
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The Bees may, however, decide to allow no swarming and the massacre 
of the Princesses be permitted to take place immediately or be deferred until 
the new Ruler has returned from her “ nuptial flight.”’ 


Once the controlling agency of the commonwealth desides that the deed of 
removal is to be performed, whether immediately or after the return of the 
newly-wedded Queen, the guards stand aside as the angry Sovereign, seizing 
upon the first royal cell she can reach, and using teeth and claws to strip off 
the wax, tears away the silky case, or cocoon, that coating the walls of the 
cell inside covers the youthful princess and then, should the nymph be recognisable, 
stabbing her victim till death brings release. So she moves on from nursery 
to nursery repeating the operation, the Bees around coolly watchiig her 
working and when each one has been destroyed flocking to it that they may 
drag out the body of the murdered Princess or the still living larva and cast it out 
of the hive that they may feast themselves upon the remains of the royal jelly 
still adhering to the walls about to be cut away—it may even happen that when 
the Mother Bee becomes too weak or tco weary to complete this task they 
themselves will act as executioners and instruments of demolition. 


By the decision to allow no more swarming one outstanding problem of the 
moment has been solved; still, though work is now resumed, there yet remains 
for fulfilment the all-important duty of the young Queen’s wedding and some 
dangerous possibilities, due to weather conditions and attacks from birds, renders 
the safe return of the Bride a source of some concern. In preparation for that 
event the Bees have brought into existence, and continue to nourish, some three 
or four hundred idle males who, while the Queen delays her excursion, revel 
wildly and wastefully on the treasures of the hive, each male requiring the 
incessant toil of six workers to supply his needs. The honey sac of the Bee 
can contain one-third of a drop of nectar and the customary load carried on the 
homeward flight is one-fifth of a drop( facts which lead us to think of the labour 
expended to produce one pound weight of honey and to marvel at the long- 
suffering which endures the wilful rioting of the Drones in their midst. Every 
necessity, however unpleasant, is grimly borne with for the sake of the function 
they discharge and it is known that the time of waiting will not be prolonged 
for the Queen must be wedded within twenty days after her birth or for ever 
remain a virgin Ruler, capable indeed of egg-laying but Drones being the sole 
product, so that once more extinction for the Bee city stands at the end of the 
vista. Hagerly, therefore, are her movements watched throughout the interval of 
five or seven days during which she wanders over the face of the combs till the 
appointed morning dawns and she, coming to the hive door, sees the beautiful 
world outside where the sunlight floods the fields where the careless Drones are 
sporting. Sometimes a lonely figure and at others the centre of a host of keenly 
interested subjects, she advances coyly only to retreat and then return again, 
but at last, full of nervous excitement, she comes cut upon the alighting-board 
and, with her head turned to the hive, gradually raises herself into the air; 
swaying round and round before her home as if studying the position of the 
place she is leaving, she moves in ever-widening circles, curving higher and 
higher, then rushes faster and faster into the upper air followed by a host of 
Drones who had been gazing at the fleeting vision and probably drawn by the 
scent thus diffused. One by one they drop out of the chase for the race is to 
the swift and the battle to the strong, but there is no pause made in that swift 
career so at last it is only the very strongest can reach where she has attained 
and there in the heights they meet and mate—the Queen returning to the kingdom 
wherein she is to reign and, save at swarming time, never to leave, laden with 


Bees 115 


25,000,000 spermatozoa, and the other, with his life function completed, to drop 
earthwards a multilated corpse. 


The arrival signifies that the community has been delivered from the 
imminent danger of extinction and the appearance of the first eggs placed in 
the cells by the Queen seals the certainly of the future. One likes to think 
of the warmly welcomed Monarch as enthroned in a kingdom moving to ever 
greater prosperity after perils past. It might be so only death comes soon or 
late. 


In some countries men who follow the gentle art of the Bee Master have 
deemed that Bees knew and cared for those who tended them so they were 
accustomed to tell them when the Bee Master had died. Yet such a thought 
is but a fond fancy for the Bee knows neither owner or attendant because its 
own life is exceedingly brief, lasting, in the summer season, only about six 
weeks. It is a full one, but daily the fraying of her wings by the cutting edge 
of plant leaves and grasses lessens the lifting power of her wings till one day 
in the act of settling down another piece is removed and, never able again to 
rise, she waits for death down among the roots. 


When Autumn comes and nights grow chill, when the honey flow grows 
less and the days grow shorter, the death of the Drones is decreed. The wretched 
creatures seem to know the fate awaiting them. Some there are who going 
forth at morning time find that they are not allowed to re-enter when evening 
falls; others refuse to leave the shelter of the hive and are pitilessly pursued 
all over the combs by Workers until, amid their outcries and struggles, they 
are caught and dragged, wounded and fighting desperately, to the door of the 
hive, whence flung to the ground they are left to die in misery. 


Beautiful and strange are some of the imaginings woven around the attitude 
of Bees to the Queen. She may continue to exist for five years, but even under 
natural conditions she is wori out in three or four, while the Queen, living 
under the conditions prevailing in an apiary, is exhausted after two years of 
laying. Old Queens have been found deposed and living in hiddé& corners of the 
hive they once ruled over but still supported by the inmates, yet such a discovery 
is far from the general rule because when one grows too old to be of use, or 
‘becomes injured, or has not been properly introduced into the hive, the end 
is death. The proceeding known as “ Balling the Queen ’’ is characterised by 
the inspiration of the most calculating and deliberate callousness. No single 
individual will accept responsibility for the act, therefore as many as space 
permits join in the deed. One by one approaching and fondly stroking with their 
feelers the Ruler-about-to-die, they crowd her in on every side till she is imprisoned 
in the centre of a solid mass and all the Bees composing it squeezing with a 
gentle but relentless pressure which may be continued for twenty-four hours 
without a break and, when at last the ball dissolves into its living atoms, she 
is found to be either suffocated or so severely injured that death follows almost 
immediately. 


Such is the constitution of the almost fearsome community that beats out 
its life to the monotonous music of never-ending toils and with relaxation coming 
only in the performance of some new task for the benefit of the commonwealth. 


Some there are who say we are dealing with nought but complicated machines 
moving automatically to the performance of certain acts as the response to 
stimulus, while there are others who are equally convinced that behind the 
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movemens and the achievement lurks the working of some kind of mimd—theve- 
fore we pause to ponder over the marvel of the mind of the Bee and, perchance, 
to question whence it came. 


The senses of the normal human being—sight, hearing, taste, feeling and 
smeil—are all part of the endowment of the Bee. 


Sight is hers in rich abundance. The vision clear through the dimness of 
the hive and the glories of the day are both alike made possible by the provision 
of the principal eyes and the secondary organs with their many thousands of 
facets. Not the gropings of feeling but the directness of sight enables this 
creature of the glooms and the lights to pass so speedily and surely from flower 
to flower in the fields and to the nursery or store cells in the house of the 
waxen walls. 


‘here must be some inner response to the stimulus of outward sound though 
it may come through the instrumentality of sensitivity to vibration rather than 
by the use of the organs we are familiar with as ears, but the peculiar feature 
apout the sense is that while one may produce any degree of noise at a distance 
from the home the inmates will not make response in any way while a blow 
given to any part of the hive will immediately produce a reply most likely to be 
unwelcome to the operator outside and the trumpeting of the unborn Queens 
within their cells is potent enough to provoke the old Queen to wild paroxysms 
of jealous hate. 


The ability to taste belongs to the Bees. The fact that nectar is sweet 
must needs have a reason and its attractive power for insects, and above all for 
the Bees, would appear to ibe the true explanation. The Bee knows nothing 
about the work it does as a fertilizing agent but it does know that the nectaries 
of certain plants contain a pleasant drink, consequently they hasten to enjoy it. 
lt is the same sense that enables them to identify sugar and honey as desirable 
when met with outside the hive. 


Knowledge can become their possession by the use of their feelers, or palpi, 
and it is thus the Bee about to sting ascertains the suitability or otherwise of 
the spot she is about to pierce. Switt as the act of stinging may seem to the 
person operated upon, still it has been preceded by an examination of the place 
and a decision made on the information convey ed to the brain of the operator. 
There is some kind of language used among these creatures and they communicate 
with one another by means of their feelers, or antennae, employing signs to 
convey the ideas occurring to them. The antennae are two tube-like hair- covered 
bodies placed near each other in front of the head and, because united to it by a 
joint and moved by the action of three muscles, capable of being turned in every 
direction. The feelers of the Queen and the Workers consist of 12 joints while 
those of the Drones contain 13 each. We say, perhaps somewhat casually, that 
Bees in this way talk to one another by signs but let it not be forgotten that 

sign language requires some kind of code and the composition, as well as | the 
learning, of a code implies the possession of mind and memory. 


Smell is evidently another sense they touch life with and is perhaps the 
urge that makes them ply the task of cleansing the hive from the defilement 
of the dead or the unclean; that acts as a passport for the Workers returning 
to the hive from labours abroad; that directs their wanderings among tie 
blossoms; and most assuredly there can not be the least doubt about eon 
objection to the smell of ammonia whether in the perspiration of horse or human 
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or that much of the trouble experienced from their irritation when examining 

a hive is to be attributed to this cause when a nervous operator, or one heated 

during a summer day, tries to perform the task of manipulation—but, be it 

remembered with appreciation, it is likely the fumes of the ‘‘smoker’’ or carbolic 

ae produce their effects by acting upon this same sense and bringing them into 
hat iblissful condition we describe as ‘‘subdued.” 


The contacts established with the world by the assistance of the senses bring 
information and this knowledge becomes, to some degree at least, a permanent 
possession through the Bee’s endowment of mer mory. It is this that enables 
her to return home from her long journeys—extending at times from five to 
seven miles—and to find her own particular dwelling place amidst a number of 
others. The appeal she makes to memory is particularly manifested by the 
actions of the young Queen about to set out on her nuptial flight. Most carefully 
does she scan the position of the hive with reference to the landscape and the 
remainder of the hives before setting out on the flight so fraught with destiny 
for herself and others. The result is nearly always a safe return though there 
are times when the similarity of the hives in shape, colour, and proximity of 
position may, just as with men and women, cause confusion as memory fails 
to distinguish. 


Moreover it is but brief in its operation for if we remove a Queen from her 
hive and keep her away for a few days we will find that the Workers will 
proceed to construct Queen cells by the simple process of enlarging some of their 
own into Royal cradles and having thus secured safety for the “future will forget 
all about the old Ruler or, if remembering her, so resent her absence that they 
wil! ** Ball’ her when she at length returns—she is valued not for herself but 
for the benefit the community may secure by her means. 


Somewhat allied to memory is the awareness Bees can show with reference 
to the passage of time as has been proved when they have been trained to come 
to a definite place at a fixed hour and find honey exposed there for their 
delectation. When considering this piece of educative work it must not be 
sorgotten that before these experiments were carried to a successful conclusion 
_ the element of time calculation, conscious or otherwise, lies behind all the work 
of the nursery. 


Colour has a place as an aid in their work because the Bee on foraging duty 
is careful not to mix the fertilising dust of different colours or species of plants 
either when in the world outside or when storing it in the hive garmers—there 
all pollen is sorted according to its source and colour. : 


They ‘have discovered the secret of rest and production through division of 
labour. Where the nectar and the pollen lurk in most abundance from day to 
day is known to the hidden Power behind the activities of the hive and this agency 
directs the Workers to the most profitable fields so that some are sent to toil 
among the limes while others are hastened to the white clover or the sage, while 
more remarkable still is the fact that the Bees who the day before were nectar- 
gathering will to-day rest their tongues and the glands of the honey sac by 
gathering pollen—so is it controlled “that the energies of the hive do the most 
work with the least exertion and in the shortest possible time. 


The sense of proportion, amounting to astonishing accuracy, is shown in the 
construction of the cells each, after its kind, so perfect and each so very similar 


11s Rev. R. Dixon Patterson; M.A., on 


in shape, colour, and size that there is no trace of the experimental about them. 
The very fact that at times another shape of cell, we call them transitional cells, 
is employed to unite those of Queens and Drones and Workers, thus obviating 
any gaps in the combs, emphasises the control exercised by some authority—a 
mastery whose empire is still further submitted to when the Queen refuses to 
deposit eges in such structures knowing that the offspring coming out of such 
nurseries would be deformed. The work of this engineering craft places the 
combs with passage way among and around them; it inclines the cells at an 
angle of four or five degrees that thus they may ‘be able to hold their contents; 
and this it is that has taught them to barricade the hive from the attacks of 
the dreaded Death Head Moth by the erection of waxen barriers at the door, 
each being separated from the other by a distance too narrow to allow the 
Moth to pass through. 


Let it be for ever borne in mind that engineering skill, however highly 
developed, is but the instrument used for the outward expression of ideas and 
thoughts are the offspring of mind. That Bees can change their manner of life 
and can at times make mistakes proves the truth of their reasoning power. ‘They 
may, when labouring under unfavourable circumstances, misjudge the Bee spaces 
around or between the combs and proceed to rectify matters to the utmost of 
their ability by making the comb that had been built too near its neighbour 
bend away from it or even by constructing a makeshift comb in the space between 
the two, but never will they attempt to perform-any impossible work. Let it 
be remembered that while they have lived their own life and tested their own 
methods of doing things for thousands and thousands of years our intimate 
acquaintance with them is but a thing of yesterday, nevertheless even this so 
brief intimacy has shown us how much they can adapt themselves to environ- 
ment. Their ancestors lived in warm lands under the open sky but those coming 
atter them and dwelling in climates that were temperate or cold no longer made 
their homes in hollow trees or the holes in rocks or hung their combs from 
branches where the bodies of the Bees served to protect the eges and stores. 
Reasoning power, not merely the response of reflex action moved by stimulus, 
comes into play when pea, or other, flour provided by the Bee Master is, in 
times of scarcity, accepted and used instead of pollen or a man-prepared substitute 
for propolis meets with employment as readily as the natural article. Variation 
of constitutional practices to meet altered circumstances occurs with differences 
buke place between the dwellers in neighbouring hives at swarming time whether 
attributable to inherited tendencies or to the nature of the influences, alike outside 
and inside, brought to bear upon those who make the decisions; it is this same 
power of adaptation to environment that leads the Bees like the common Black 
Bee when transported to regions of perpetual summer to learn in the course of 
a season or two that storing is unnecessary labour since they live in a land where 
supplies are obtainable all through the year; once more, the work of nectar- 
gathering is wearisome and even Bees, as robbing shows, may be wishful to 
collect the honey with greater ease—some kinds of Humble Bees have 
found a way to do this by simply biting a hole at the base of the red clover 
flower while others enter at the mouth of the bloom; when the first bloom comes 
to the Scarlet Runners some individual Bees hasten to secure the coveted fluid 
in the orthodox manner but somehow they quickly find out that it may be gained 
with less trouble by biting a hole at the bottom of the flower and proceed not 
only to do this but to improve upon the device by using it with the yet unopened 
bud—a wrong employment of intelligence but it works and the virtuous, strenuous, 
toiling Black Bee not seldom acquires the art of resorting to the same trick, 
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only she applies herself to the opening already made by the Humble Bee. 
Adaptibility—Intelligence—Mind. 


Such are some of the agreeable mental characteristics of the Bee, but just as 
she is hideous in her personal appearance so there may not, in any candid relation, 
be omission made of certain other features much less winsome in their nature. 

The Bees is the embodiment of slavery to the masterdom of cold, calculating 
intellect. 


She is callous to the last degree. In the city all the Workers are apparently 
linked in comradeship but outside all strangers to one another and even at 
home the unity is but in the seeming. The Bee, stintless outpourer of the wine 
of life in service, slave of the community, thrail of the unborn future, knows 
neither friendship nor gentle pity. The “ Balling’’ of the Queen and the 
massacre of the Drones points to the existence of a hardness that, shown to the 
full on special occasions, is ever present. The fellow-toiler at her side may fall 
crushed and mangled but she pauses not amid her activities to take notice of the 
broken body but the Worker rendered useless for further service is immediately 
destroyed. The licence to live is paid for by toil and when, by any means, the 
fee cannot be paid the licence is immediately withdrawn. 


Insects like Bees, Ants and Wasps form a world wherein it seems difficult to 
deny the operation of limited mind, and the flash of light that comes with this 
thought suggests the possibility that some man, of even greater genius than Huber 
or Langstroth, may arise to show us how to subdue the citizens of the waxen 
walls by that mind contact and control we call ‘“hypnotism’’ rather than by the 
use of such crudities. as fumes from the “‘ smoker’’ or the carbolic cloth. 
However this may chance to be realised in actuality, the haunting problems for 
some of-us are connected with the Source outside from whence comes the Mind 
inside the hive and what is the relation of that hive mind to ours with, in addition, 
what guidance may be derived from it to assist man’s groping after solutions 
to many problems now vexing human thought and moulding human conduct. 

“ "Flower in the crannied wall, 

I pluck you out of the crannies, 

I hold you here root and all in my hand, 

Little flower—but if I could understand 

What you are, root and all in all, 

TI should know what God and man is. 
So sang Tennyson of the crannied flower—may we not say the same of the self- 
sufficine Bee? 
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126th SESSION. 
ANNUAL MEETING. 


The 126th Annual Meeting of Shareholders and Members was held in the 
Oid Museum Buildings on Tuesday, 4th Novemlber, 1947, at 3.30 p.m., and 
among those present were Dr. Allworthy (in the Chair), Messrs. J. M. Capper, 
Arthur Deane, W. E. Linton, Em. Prof. W. B. Morton, Messrs. A. G. Pomeroy, 
J. Crawford Shaw (Hon. Treasurer) and James R. Young (Hon. Secretary). 

Apotoargs. Apologies for absence were received from Professor Flynn and 
Professor Sinclair. 

Notice or Megtinc. The Notice convening the Meeting was read by the 
Hon. Secretary. 

AnnuaL Report. The Chairman called upon the Hon. Secretary to read the 
Annual Report of the Session. 


THE ANNUAL REPORT OF THE COUNCIL FOR THE 
126th SHSSION, 1946/47:— 


Your Council record with regret that the President, F. J. Cole, M.R.S.A.L., 
is unable to preside at this Annual Meeting which brings our 126th Session to a 
close. The Honorary Secretary has been requested by Mr. Cole to convey his 
apologies and to state that he has asked Dr. Allworthy, the immediate Past 
President, to occupy the Chair. The President, whilst still confined to bed, we 
are glad to state is progressing satisfactorily. 

SHAREHOLDERS AND Mempers. The Shareholders and Members now 
number 152. 

New Memesers. Two new Members were elected during the Session. 


It is with sorrow that we record the death in January, 1947, of Colonel 
kh. G. J. Berry, J.P., M.R.1.A., a Belfast man who served through the South 
African Campaign, 1899-1902, with much distinction. He joined our Society 
in 1919 and took a deep interest in the Archaeological Section, of which he was 
Chairman for a time. Elected to the Council in 1985, his experience and advice 
were Invaluable. He contributed to the ‘‘ Proceedings ’’ of the Society and +o 
the “‘ Ulster Journal of Archaeology.’’ Colonel Berry, on resigning from the 
Society owing to ill-health, was elected an Honorary Member in November last. 

We also desire to record the death on the 30th April last of the great Ulster 
Scientist, Sir Almroth Wright; on the 21st February, William H. F. Patterson 
who was Honorary Treasurer of the Society; on the 8th February, John Bristow, 
Shareholder, a former Under-Sheriff of the County Antrim and a leading figure 
in the Legal Profession in the Province; also James Gorman, Member. 

VESIGNATIONS. The resignation of four Members occurred during the Session 
including that of Oliver Davies, M.A., Chairman of the Archaeological Section, 
who will be leaving Belfast shortly to take a Chair in South Africa, whose loss 
will be keenly felt by the Archaeological Section. 

Lectures. Six interesting Lectures were given during the Session. The 
severe weather affected the attendance at the four Lectures given in 1947. The 
President welcomed Members of the newly-formed Belfast Centre of the Irish 


1. Obituary Notices appear on pages 123—128—Ed. 
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Astronomical Society who attended the instructive Lecture given by Dr. EK. M. 
Lindsay, Director of the Armagh Observatory, on ‘* Astronomy and the Amateur.”’ 
There was an excellent attendance at the Lecture ‘‘ Birds at the Nest’ by 
C. Douglas Deane, illustrated by slides from photographs taken by the Lecturer. 
to whom a vote of thanks was proposed by Mr. Linton and seconded by Father 
Shields, who said it was good to see Mr. Deane’s son following in his father’s 
footsteps. 

Hixcuances. The ordinary work of acknowledging the exchange publications 
and dividing between the Library of the Museum and Art Gallery and the Library 
of the Queen’s University has been carried out as usual during the past year. 
The letter sent out with last. year’s “* Proceedings and Reports ’’ brought 
applications from forty exchange societies for back numbers published during 
the War. Some Irish MSS. are still on loan to the National Library, Dublin, 
where photostat copies are being made. Your Council decided to forward a copy 
of the Society’s Centenary Volume to each Society and Institution on its 
Exchange List. 

Your Uouncil tenders their thanks to Mr. A. H. George for looking after 
the Exchanges so ably. 

REPORT ON THE Property. Your Managing Agents—Messrs. A. H. Davison & 
Dickey—report as follows on No. 7 College Square North:— 

No vacancies have occurred during the year and the long-term lettings 
remain as before, namely The Royal Society of Ulster Architects, Ulster Academy 
of Arts, Workers’ Educational Association and the Ulster Hospital Libraries 
Association. ‘The lettings to the Belfast Naturalists’ Field Club amount to 
£14 10s. Od. and to the Christadelphian Keclesia £95 Os. Od., while the rents 
from occasional nightly lettings during the year amounted to £77 17s. 6d. 
During the year the staircase, entrance hall and ladies’ and gentlemen’s 
lavatories were redecorated. Before this work could be done quite a lot of 
replastering work had to be carried out, but the work done has effected a great 
improvement to the Building. Another essential job done during the year was 
the repair and glazing of three dome lights on top roof and the glass roof over 
the Architects’ room. 

Covnern Méretines. Six Council Meetings were held during the Session 
which were well attended. Under the Constitution five Members now retire by 
rotation—Messrs. Linton, Pomeroy, J. Crawford Shaw, Professor Grege Wilson 
and Mr, W. H. Workman—all of whom are eligible for re-election, with the 
exception of Professor Gregg Wilson who does not wish his name to go forward. 

ARCHAEOLOGICAL SxEcTION. During the Session—under the direction ot 
Professor Estyn Hvans—the Chancel Arch of the ancient Church of St. Mary’s, 
Ballaghanery Upper, Co. Down, has been partially restored. Grants have been 
given towards Tixcavations at Cist, Waterfoot, and at Rath at Lissue. During 
the Session Lectures were given by Dr. G. Bersu, F.S.A., Oliver Davies, M.A., 
and H. G. Leask, M.R.I.A. Professor Estyn Evans was appointed Delegate 
of the Section to the Congress of Archaeological Societies which met in London 
on the 80th November, 1946. The Section places on record the valuable work 
done and interest shown by the Chairman, Oliver Davies, M.A., and the Secretary, 
Francis J. Cole, M.R.S.A.I., who will be unable to continue in office—Mr. Davies 
leaving Belfast, as previously referred to, and Mr. Cole finding it impossible to 
undertake the Secretaryship for a further period.? 

FINANCIAL STATEMENT. The Report of the Hon. Treasurer, J. Crawford Shaw, 
B.CLA., is as follows :— 


2. No Annual Report for the Session 1496-47 has been received from the Archaeological 
Section.—Ed. 
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REPORT OF HONORARY TREASURER. 

The year commenced with a balance in the Bank of £152 3s. 4d. and 
ended with £21 2s. 5d. 

Whilst the income from rents and subscriptions has shown little variation 
as compared with the previous year, the expenditure has increased by £175 Os. Od. 
mainly due to the painting and repairs of the Society’s property in College Square 
North. 

The expenditure on Lectures (including advertising) was £68 Os. Od. and 
for the Archaeological Section £46 Os. Od. 

Your Council deemed it desirable to assist the Queen’s University in their 
endeavour to raise money for the Centenary Endowment Fund and a Grant of 
£25 Os. Od. was made for Scientific Research. A grateful acknowledgment has 
been received from the President and Vice-Chancellor, Sir David Lindsay Keir, 
M.A., LL.D. 

As the income from the property should, in the coming year, show an 
improvement, I am hoping that a larger bank balance will be available. 

Apoption or Reports. In moving the adoption of the Annual Report and the 
Honorary Treasurer’s Financial Statement the Chairman, Dr. Allworthy, said :— 

‘One hundred and twenty-six years ago a group of Philanthropists and 
worthy citizens met together for mutual improvement aad founded this Belfast 
Natural History and Philosophical Society. 

‘We still hold the same interests and ideals in view and we are always 
pleased to add to our numbers and weleome new members. 

‘It has been said that to philosophize, in a just signification, is but to 
carry good breeding a step higher. 

‘For the accomplishment of breeding is to learn what is decent in company 
or beautiful in arts; and the sum of Philosophy is to learn what is just in society 
and beautiful in nature and the order of the world. 

‘“ Regarding the succession of the sciences as they exist to-day, they must 
be recognised as the most brilliant achievement of the mind of man. 

‘“’ Professor Albert Einstein, of relativity fame, added this significant line 
in a letter to the late Dr. D’Arcy, Archbishop of Armagh:—‘ In these bad times 
the best consolation is to occupy oneself with the timeless problems.’ ’’ 

Mr. A. G. Pomeroy, in seconding, congratulated the Council of the Society on 
presenting such a satisfactory report and statement of accounts; everything was 
in first-class order. The motion, on being put to the Meeting, was carried 
unanimously. 

inection to Councrn. The Chairman called for nominations to act on the 
Council. 

In proposing the election to the Council of Messrs. Linton, Pomeroy, 
J. Crawford Shaw, J. C. Taylor and W. H. Workman, Mr. J. M. Capper said 
it gave him great pleasure to make the proposal. As a Member he received 
the excellent Programme of Lectures and realized that the Executive had spared 
no pains in securing Lectures of interest. The proposal was seconded by 
Professor W. B. Morton; and as there was no further nominations it was agreed 
to unanimously. 

The Chairman then announced that a short Meeting of Council would now 
take place and reminded the Members that the first Lecture of the new Session 
would be given by Mrs. A. K. Leask, on “‘Art in Jvish Churchyards,’’ at 8 o’clock 
that evening. 

The Meeting then terminated. 
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OBITUARIES. 


COL. ROBERT-GORDON JOHN JOHNSTONE BERRY, R.A.8.C. (Retd.}, 
Jt PVA BS. AMT 


The death of our good friend and colleague, Col. R. G. Berry, on 9th January, 
1947, aged 76, at his fine house, Ardaluin, Newcastle, Co. Down, fronting the 
peaks of Mourne, whose antiquities, history and folk-lore he knew and loved so 
well, has meant a sad loss to this and other Societies which he served so lone and 


faithfully. 


Born in June, 1870, elder son of Matthew West Berry, M.R.C.S., L.R-C.P., 
a surgeon practising in Belfast and Larne, who was also a Count of the Brazilian 
Empire, and coming of a family long settled at Gartross House, near Moira, 
R. G. Berry was educated for the Army at the Military College near Oxford, and, 
as a young officer in the Army Service Corps, served with credit through the South 
African War, being twice mentioned in despatches and awarded two medals with 
seven clasps. Subsequently, he served in West Africa as a Major, and in dus 
course retired. Rejoining the Army for the First World-War, he did good work 
again as a Lieutenant-Colonel in the R.A.S.C. 


Even when age and failing health made active military service impossible, as 
President, and cne of the founders of the Newcastle Branch of the British Legion, 
he represented it on the Northern Ireland Area Council, and devoted himself 
unsparingly to welfare work among the troops in his district. 


So, at the end of his days, military honours were given at his funeral, to the 
quiet churchyard of Kilmore, near Armagh. 


In the absence from Ulster of Col. Berry’s immediate descendants, and of 
the family papers, now in 8. Wales, the writer of this memoir owes his best thanks, 
for much help as to the connexions of the Berry and related families, to that 
accomplished Ulster genealogist, Mr. R. W. H. Blackwood, J.P.; to Major 
Terence Greer Johnston, R.A. (Retd.), M.A., T.C.D., of Wild Forest, Castle- 
wellan, a cousin of Col. Berry, one of an old professional and business family long 
settled in the Lurgan district; to Mr. Arthur Deane, F.R.S.E., M.R.1.A., our 
President, and his ever useful Centenary Volume of our Society, particularly for 
the late R. M. Young’s account in it of Gordon Augustus Thomson, of the Jenny- 
mount family, that great world traveller. 


Thanks are also due for answers to specific questions, or for references, to 
Professor Mary Williams, formerly of University College, Swansea, now of 
Finchley, Col. Berry’s Literary Executrix; to Capt. Desmond F. Berry, of 
Penarth, 5. Wales, Col. Berry’s son and Executor; and to notices in the Belfast 
newspapers. 


George Benn’s History of Belfast has, of course, though not infallible, helped 
also as to the inter-relationship of several old Belfast families. For more recent 
years the scholarly history of ‘* M.C.B.’’ has been a sure guide. 


But, in spite of diligent search, many seemingly simple questions remain 
unanswered, many gaps appear in the tale, and mistakes may also have escaped 
notice. Time and other conditions did not suggest, or admit of a search in the 
Registry of Deeds. For these and other failings the writer craves pardon and kind 
correction. 
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But Col. Berry lives in our memory less as the gallant soldier than as the 
courteous, scholarly, and travelled antiquary, widely read and deeply interested in 
the Bae customs, and beliefs of the pre- Christian or early Christian peoples of 

Vestern Europe, and especially in the folk-lore, legends, sagas, and history of the 
ene area Downpatrick, Lough Neagh, and Dundalk, before the coming of 
Patrick and the other early saints. So let us look to his ancestry rather than his 
training for that breadth of vision and intellectual sympathy not usually credited 
to the military mind. 


Owing to Col. Berry’s son and Executor, Capt. Desmond F. Berry, 
living at Penarth, S. Wales, the Berry pedigree and family papers there cannot at 
present be perused, though believed to be long and interesting. On the father’s 
side, the Berrys of Gartross House, near Moira, were there from the eighteenth 
or early nineteenth century at least; and inter-married with well-known old busi- 
ness and professional families such as the Wests of Dublin, and the Johnstons of 
Lurgan and Belfast. ‘To the latter family, established in Ulster in the mid- 
seventeenth century by Rev. Thomas Johnston, M.A., Edinburgh, belonged Mr. 
Philip Johnston, Mayor of Belfast in 1871, and one of the most generous early 
benefactors to the Methodist College, where the Philip Johnston Scholarship keeps 
his memory green; and several others who gave worthy service in civil or military 
life, such as Sir Robert Stewart Johnston, C.B. More remote collateral kinsfolk 
ave the Watsons of Brook Hill, Lisburn; the Gages of Rathlin; and the Harveys of 
Malin Hall, Co. Donegal. Later inter-marriages link these Johnstons, through the 
Greers, with the Hancocks, once of Lisburn, Lurgan, and Dublin. 


On the distaff side Col. Berry came from several of the oldest families in or 
near Belfast, some of whom have played a leading part in the early history of our 
Society, or of the cultural, municipal, and industrial institutions of Ulster. 


His mother, Mrs. Georgina Berry, was a daughter of Robert Thomson, D.L., 
of Jennymount, and a niece of that indomitable world traveller, Gordon Augustus 
Thomson, who spent a long adventurous life wandering over strange continents and 
stranger seas and whose vast and valuable ethnographic collection, presented to 
this Society, now enriches the Belfast. Municipal Museum. 


A generation earlier, Mrs. Robert Thomson was Alicia, daughter of 
C unningh: un Greg, of Ballymenoch, near Holywood, an eminent metcnani of great 
wealth and influence. Yet another generation, and the mother of Robert Thomson 
of Jennymount (Mis. John Thomson of Jennymount), was Anne, daughter of 
Walter Wilson, of Croglin, Dumfries, and Maryville, Malone, ancestor of that 
great ship designer, the late Walter H. Wilson, partner in Harland & Wolff. Again, 
the mother of John Thomson, of Je ennymount (Mis. Robert Thomson, of Castleton, 
near Belfast, married 1761), was Jane, daughter of Benjamin Legg, of Malone. 
Through this marriage Col. R. G. Berry was also a cousin of that famous 
Naturalist, John Templeton, of Cranmore, Malone (1766-1825). 


Belonging to a district a few miles from ancient Armagh, and growing up 
when the old bardic literature of Pagan Ireland had come to a new birth, but 
When training as an excavator was obtainable only by the very few who had won a 
high honours degree in Greek and Latin or in Semitic Languages at one of the 

older universities, and had also such ample means as would put them beyond the 

need for earning their living, young Captain Berry would naturally approach Pre- 
Christian Ireland rather as a student of its legendary s sagas, religious beliefs, and 
social life, than as a modern excavator with his meticulous survey technique. 
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Capt. R. G. Berry anp tHE Unster Journat or ARCHAEOLOGY, Series II. 


As early as 1896 R. G. Berry collaborated, as an expert on the pre-Christia 
history and traditions of S.-E. Ulster, with the Rev. (later Canon) H. W. Lett, 
A.M., M.RB.I.A., and W. J. Fennell, the Architect-Antiquary, in their detailed 
and still valuable Sa aS account of ‘The Great Wall of Ulidia,’’ the so-called 
“Dane’s Cast’’ or ‘‘Glen of the Black Pig,’’ to which that great Antiquary, the 
Rev. Dr. Wm. Re es, had drawn Mr. Lett’s attention on a railway journey many 
years before. [U.J.A., II Series, Vol. 3, Pts. 1 and 2.] 


‘In 1898 Capt. R. G. Berry, Army Service Corps, Shorncliffe, was writing in 
the.same Journal. learned articles, illustrated by plans, on ‘'The Royal Residence 
of Rathmore of Moylinne, with Notes on other Early Earthworks in Ulster. 
Among these the great fort of Lisnagade, near Scarva, Co. Down, was described 
and planned. 


There followed his Active Service in the South African War. In 1902-8 Capt. 
Berry’s address was given as Dundalk. In 1906 Major R. G. Berry, M.R.I.A., 
wrote an article on ‘“‘Costume in Ancient Ireland,’ and, in 1906-7, a long paper 
in four parts on ‘*The Whites of Dufferin and their Connections.’ 


A few years later he was on foreign service, and stationed in West Africa, 
where he was able to study primitive social conditions, and to form and send home 
a fine collection of tropical Lepidoptera, as well as a remarkable assortment of 
West African carved wooden figures of cultural or religious importance, some of 
which are now in the Belfast Municipal Museum. 


His rejoining the Army for the First World War in 1914 seems to have sent 
him to Malta on duty, where he visited prehistoric sites in the Mediterranean 
area, and formed a specially fine co ollection of clay figurines of the Mother Goddess, 
now also in the Belfast Museum. 


Cou. BERRY AND OTHER SOCIETIES. 


Col. Berry became a Life Member of the Royal Irish Academy in 1905, He 
was also a Fellow of the Royal Society of Antiquaries of Ireland for many years, 
and in 1922-83 was made its Local Secretary for North Down, and later transferred 
to South Down, holding that post until his death. He regularly attended its annual 
antiquarian excursions, and, during that Society’s last visit to Belfast, was of great 
help, in showing the members some of the chief antiquities of South Down. 


Of our Sister Society, the Belfast Naturalists’ Field Club, he was also an 
active member, ever helpful both as a lecturer, and as a guide on its many visits 
to antiquities in his district. (See the Proceedings of that Society.) 


Among his other interests was Freemasonry, in which his kindly and generous 
nature fond congenial scope, and won him an honoured place as a member of 
Mourne Council of Knight Masons, No. 16, and of Donard R.A.C. Yet another 
interest was Psychical Research. 


Con. Berry AND THE B.N.H. ann P. Socipry. 


The new Archaelogical Section of our Society formed early in 1918 mainly by 

Sir Charles Brett, sn Oe and Mr. H. C. Lawlor, M.B.I.A., naturally appealed 

to Col. Berry, who joined our Society and the new Section in 1919, and was elected 

a member of the Section Committee in 1924, a position he held almost continuously 
for some twenty years, 
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In 1937 he was elected Chairman of the Archaeological Section, and held the 
post for four years, including the difficult period of 1940-41, when the War stopped 
excavation by the Section. For over twenty years Col. Berry was one of the most 
active and helpful and best loved members of our Society, and, though living so 
far from Belfast, served on its Council from 1934 till November, 1946, when, a few 
weeks before his death, he resigned his membership of our Society, through failing 
health, to the great grief of his colleagues. The Council at once unanimously 
elected him an Honorary Member of our Society. Our letter telling him of this 
was among the last that reached him. 


THe DRUMENA EXCAVATION. 


Having a special knowledge of the many prehistoric structures and ancient 
tracks in the Castlewellan district, Col. Berry undertook in 1925 the troublesome 
and thankless task of rescuing from imminent destruction, excavating, and 
repairing the large and interesting cashel at Drumena, with its remarkable pick- 
axe shaped souterrain and axe shaped monolith. 


This task, which was beset with difficulties from the start, not the least of 
which was the absence abroad of Professor R. A. S. Macalister, whose guidance 
had been so valuable at Nendrum, occupied some two years, and yielded scarcely 
any definitely datable finds. 


But Col. Berry’s well illustrated Report (Proceedings, 1926-27), with its 
references to the Cult of the Axe in prehistoric Mediterranean lands, and to the 
possibility of Drumena being the scene of the invasion in the Saga of Conghal 
Clairingneach (Irish Text Society, Vol. 5) is well worth further study, and more 
consideration than it got at the time. 


Mr. Andrew Robinson’s rather negative criticism, of course, must also get 
due attention. 


For accounts of the primitive Mediterranean cults of the Axe, aad 
of the Mother Goddess, see Angelo Mosso: The Dawn of Mediterranean Civilisation 
(translated by M. C. Harrison), 1910, Unwin; Harold Peake and H. J. Fleure: 
Priests and Kings, 1927; Harold Peake and H. J. Fleure: Merchant Venturers in 
Bronae, 1931, Oxford University Press. 


Without attempting to make a list of Col. Berry’s writings, some other 
interesting papers by him may be mentioned to show the breadth and variety of his 
knowledge, e.g.: The Celtic Mother Goddess (1930, March); The Nature of Man 
(with lantern slides) (1931, Dec.); Emania (Archaeological Section, 1935-36); Trish 
Kingship (Archaeological Section, 1989). He was also a very active member of a 
Sub-Committee of our Society conducting a survey of the antiquities of the Emania 
district, ¢. 1934-6. 


Though not a trained excavator by recent standards, Col. Berry, a man ot 
wide culture and experience, kept in touch with those who were, and with their , 
results, and regularly attended for that purpose the meetings of the British 
Association, especially those in its Section for Anthropology and Archaeology. 
From his reading and travels he left at his death a great number of notes and 
references on his favourite subjects to his Literary Executrix, Professor Mary 
Williams, late of University College, Swansea, and now of Finchley, London, with 
a view to their possible future publication, should conditions permit it, 
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To our Society and its district Col. Berry’s influence was chiefly in his throw- 
ing light on the w orking of the human mind in the earlier and darker periods of its 
development, and on the social and religious ideas and customs of man in his long, 
painful struggles towards what we glibly call civilisation. 

This task he carried on faithfully and gladly, with a serenity which recognised 
criticism and was unruffled by abuse. Once, after listening quite calmly to a rather 
virulent attack on a part of his learned lecture, by one who knew less, he replied 
quite gently: ‘As regards the remarks of Mr. X, some years ago I also held those 
views, but further study convinced me I was wrong.”’ 


As a Member of Council or Committee, Col. Berry was all that a loyal, 
friendly, and honourable colleague should be. 


Col. R. G. Berry was twice married. In February, 1894, he married Miss 
Georgina J. Strickland Hannay, daughter of Robert Strickland Hann: ay, WiDr, 
and a near relation of Rev. Robert Hann: ay, D.D., Vicar of Belfast (St. Anne’s. 
now rebuilt as the Cathedral). During this marriage, when not on foreign service, 
Major and Mrs. Berry lived for some years at Richhill Castle. There were several 
sons and one daughter of this marriage. The eldest son, Robert Gordon Berry, 
married in 1923 leeenee ., daughter of ont Morris, of Moore Allerton, Leeds, but 
died in his father’s lifetime. The second son, Lieut. Henry Arthur J. Berry, died 
unmarried on service in Egypt in 1930. The third son, Capt. John Desmond White 
Berry, born 1903, a stockbroker by profession, now Executor of his father’s wills 
lives at Penarth, South Wales. The daughter, Eleanor Grania Georgina, married, 
in September, 1928, Harold Mansell Bagett. Mrs. Georgina J. S. Berry died in 
October, 1914. : 


Col. Berry married secondly, in January, 1926, Mrs. Olive H. Campbell, 
daughter of John Hornidge, J.P., of Calverston, Mullingar, and widow of Lieut.- 
Col. James Campbell, D.L., of Sligo. She died in February, 1939. 


And so farewell to our kind friend, starting on his longest journey, below those 
mountain peaks where, serene above clouds and storms, dwelt, as men thought, 
the Shepherd of the Stars. And, when for us the shadows lengthen, the evening 
sky glows, and the daylight fades, may the Good Shepherd, not of the stars only, 
but of men’s souls, straying on many tracks, steep, stony, and storm-swept, gather 
us all at last to the green pastures ‘of His eternal fold. 


R. S. Lepper. 
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JOHN BRISTOW. 

Mr. John Bristow, of Greenview, 
Dunmurry, was a shareholder of this 
Society from 1903 until his death in 
February, 1947, in his 8lst year. His 
was a family which had, for many 
eenerations, ‘been intimately con- 
nected with the life of Beltast, 
notably in church and banking circles. 

Mr. Bristow, born in 1866, was 
a son of the Dean of Connor, and was 
educated at the Belfast Royal 
Academy, at Rossall in England and 
Trinity in Dublin. He then began his 
career as a solicitor in the office of 
James Torrens, a firm which later 
became known as Torrens & Bristow. 
Mr. Bristow was a man of wide 
interests, and the activities of the 
Society had always a strong appeal 
for him. 

The Bristow Family reaches back 
into the annals of Ulster. Originally 
from Yorkshire, there were two 
brothers here at the end of the 17th 
century. The elder, Peter, left his 

Mr. Jonn Bristow. wealth to his brother, Roger, who was 
agent to the then Lord Massareene. Peter died in 1702 and Roger in 1745. 
Roger’s third son was the Rey. Skeffington Bristow, Vicar General of Connor and 
Prebendary of Rasharkin. His fourth son was Rev. William Bristow, for 60 years 
Vicar of Belfast and Sovereign of the town for eleven. Roger's grandson was 
Skeffington Gore Bristow, 1763- 1798. His third son, Skeffington Gore, 1763-1798, 
married Alicia Thomson, and one of their sons married his second cousin, Jane 
Smith, eldest daughter of Sam Smith, of Balnamore. Both James and Jane were 
descended from David Smith, Sovereign of Belfast 1699-1700. 

One of the sons of James and Jane Bristow, was the Very Rev. John Bristow, 
Dean of Connor and Rector of St. James’s, Belfast, and his son, Mr. John Bristow, 
is the subject of this memoir. 


GRACE DEANE 


W. H. F. PATTERSON. 
RESOLUTION PASSED BY THE Councin, 20th Marcu, 1947. 

‘The Council of the Belfast Natural History and Philosophical Society a 
this first meeting assembled since the death of William Hugh Ferrar Patterson 
on the 21st February last, desire to place on record our great regret. His family 
has been connected with the ‘Soc iety since it was established in 1821. Mr. 
Patterson was a grandson of Robert Patterson, F.R.S., a Foundation Member; 
and was the second son of W. H. Patterson, M.R.I.A., who was Honorary 
Secretary from 1884-1885 and President from 1885-1886. He himself was 
Honorary Treasurer from 1899-1904. He enjoyed a considerable local reputation 
as a Writer of Verse, his best known work being Songs of a Poet 1920, he was a 
Director of the old established firm of Robert Patterson & Sons formerly of Bridge 
Street and now situated in Ann Street.’’ 
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Exchanges 13] 
EXCHANGES. 


*Publications received during year. 


Aso—Publications of the Abo Academy. 
Appis AsABA—Bollettins di Idrobioloqia, Caccia e Persca della Africa Orientale 
Italiana. 
*ALBANY—Bulletins of the New York State Museum. 
*Ann, ARBOR—Publications of the University of Michigan. 
AtHENS—Publications of the Zoological Institute and Museum. 
AuckLanp—Reports of the Auckland Institute and Museum. 
Baset—Verhandlungen der Naturforchenden Gessellschaft in Basel. 
Brrcen—Publications of the Bergen Museum. 
BERKELEY, Cat.—Publications of the University of California. 
Brritww—Publications of the Zoological Museum of Berlin University. 
BirmincHam—Publications of the Birmingham Natural History and Philosophical 
Society. 

*BLOEMFONTEIN—Publications of the National Museum of South Africa. 
Boston—Publications of the Boston Society of Natural History. 

*BouLpER—Publications of the University of Colorado. 

Bricuton—Report of the Brighton and Hove Natural History and Philesephical 
Society. 

BrisBANE—Memoirs of the Queensland Museum. 
*Brusspts—Annals Societe Royale Zoologique de Belgique. 

wees Bulletin Societe Royale de Botaniaue de Belgique. 
Buenos AtrEs—Anales del Museo Argentino de Ciencias Naturales. 
Burrato—Bulletins of the Buffalo Society of Natural Sciences. 
Cautcutra—Publications of the Geological Survey of India. 

*CAMBRIDGE, Mass.—Publications of the Museum of Comparative Zoology. 
CarpirrF—Transactions of the Cardiff Naturalists’ Society. 
Cuicaco—Publications of the Chicago Academy of Sciences. 
Cincinnati—Publications of the Lloyd Library and Museum. 
Cormpra—Publications of the Zoological Museum of the University of Coimbra. 
CoLorapa Sprincs—Publications of the Colorado College. 
Cotumpia—Proceedings of the Missouri Academy of Science. 

Cotumspus—Ohio Journal of Science. 
my Bulletin of the Ohio Biological Survey. 

Coventry—Proceedings of the Coventry Natural History and Scientific Society. 
Danzic—Schriften Naturforschenden Gesellschaft. 
Dusiin—Proceedings of the Royal Dublin Society. 

Be ‘* Trish Historical Studies.”’ 

ih Bulletin of Geographical Society of Ireland. 
Kastaourne—Transactions and Jiournal of the Hastbourne Natural History 

and Archaeological Society. 

EpinpurGH—Proceedings of the Royal Physical Society. 


. 93 Proceedings of the Royal Society of Edinburgh. 
te re Transactions and Proceedings of the Botanical Society of Edinbureh, 
ie Proceedings of the Society of Antiquaries of Scotland. 


ExreteR—Proceedings of the Devon Archaeological Exploration Society. 
Giascow—Transactions of the Geological Society of Glasgow. 
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Goruitz—Publications of the Natural History Society of Gorlitz. 
GorrporGcs—Handlungar Regia Societas Scientiarum et Literarum Gotoburgensis. 
*Haumax, N.S.—Proceedings of the Nova Scotian Institute of Science. 
Hove—Annual Report of the Brighton ‘and Hove Natural History and 
Philosophical Society. 
INDIANAPOLIS—Proceedings of the Indiana Academy of Science. 
Iraaca—Bulletins of the Cornell University Experiment Station. 
La Prara—‘‘ Manuferos Fossiles de la Republica Argentina. ’’ 
*TAUSANNE—Memoirs and Bulletins de la Societe Vaudoise des Sciences Naturalles 
LawrencE—Bulletins of the University of Kansas. 
LENiInGRaAD—Publications of Komarov Botanical Institute of the Academy of 
Sciences of U.'S.S.R. 
*Lima—Memorias Sociedad de Ingenieros del Peru. 
LsupLJaANA, YuGosLAviA—Transactions of the Natural Science Society. 


Lonpon—Publications of the British Museum (N.H.). 
i Quarterly Journal of the Royal Microscopical Society. 
Lae Publications of the British Association. 
eat is Proceedings of the Royal Institute of Great Britain. 
eS. Quarterly Journal of the Geological Society. 
et, Publications of the Viking Society for Northern Research. 
a Reports of the National Trust. 


Los AncreLEs—Publications of the University of California in Los Angeles. 
Lupiin—Annales Universitatis Mariae Curie—Sklodowska. 
*Lunp—Proceedings of the Royal Physiographic Society at Lund. 
Mapison—Transactions of the Wisconsin Academy of Sciences, Arts and Letters. 
Mapras—Publications of the Government Museum, Madras. 
© Publications of the Madras Fisheries Department. 
Matvern—Annual Report at Malvern Field Club. 
MancuesterR—Journal of the Manchester Geographical Society. 
MeELpournE—Proceedings of the Royal Society of Victoria. 
*MOoNTEVIDEA—Archivos, Sociedad de Biologia de Montevidea. 
Moscow—Bulletin de la Societe des Naturalistes de Moscow. 
Nrewcastie-upon-Tyne—Proceedings of the University of Durham Philosophical] 
Society. 
New Haven—tTransactions of the Connecticut Academy of Arts and Sciences. 
*New Yorx—Annals and Transactions of the New York Academy of Sciences. 
: Bulletins of the New York State Museum. 
*Osto—Publications of the University Library, Oslo. 
Orrawa—Publications of the Geological Survey of Canada, Department of Mines. 
re Publications of the Canadian Department of Agriculture. 
Oxrorp—Proceedings and Report of the Ashmolean Natural History Society. 
Papova—Atti dell Accedemia Scientifica. 
PHILADELPHIA—Proceedings of the Academy of Natural Sciences of Philadelphia. 
. Proceedings of the American Philosophical Society. 
PotskA—Annales Panstwowe Museum Zoologiczne. 
*PuLtLMAN—Research Studies of the State College of Washington. 
RenNES—Bulletin Geologique et Mineralogique de Bretagne. 


x 


*Riga—Publications of the Latvijas Universitates, Riga. 
.. Professor Strand, F.L.8.—Folia Zoologica et Hydrobiologica. 
Rio pE Janetro—Archivos do Instituto de Biclogia Vegetal. 
- Archivos Botanico do Rio de Janeiro. 


. Publications of the National Museums of Brazil. 
* om Publications of the Oswaldo Cruz Institute. 
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Rocuester, N.Y.—Proceedings of the Rochester Academy of Science. 

San Dirco—Transactions of the San Diego Society of Natural History. 

San Francisco—Proceedings of the California Academy of Sciences. 
*STILLWATER—Bulletins of the Oklahoma Agricultural and Mechnical College 
StTirLiING—Transactions of the Stirling Natural History and Archaeological 

Society. 
St. Leonarps-on-Sea—Report of the Hastings and St. Leonards Natural History 
Society. 
Hastings and East Essex Naturalist. 

Sr. Lours—Annual Report of ‘the St. Louis Public Library. 
StockHoLM—Matematisk Naturvetenskaplega Biblioteket. 

StratrorD—The Essex Naturalist. 

STRAVANGER—Publications of the Stravanger Museum. 

SypNey—Annual Report of the Technological Museum, Sydney. 
Toronto—Transactions and Proceedings of the Royal Canadian Institute. 
Torquay—Transactions and Proceedings of the Torquay Natural History Society. 
Upsata—Bulletin of the Geological Institution of the University of Upsala. 
Vienna—Verhandlungen Zoologisch-Botanischen Gesellschaft. 

Warsaw—Acta Ormithologogici Musei Zoologii Polonici. 
*WasHINGToN—Annual Report of the Smithsonian Institution. 


i ” Proceedings of the United States National Museum. 
* se Smithsonian Institution, Miscellaneous Collections. 
*. rc Publications of the United States Geological Survey. 
i Publications of the United States Department of Agriculture. 
Bulletin of the Bureau of American Ethnology. 
- Contributed Technical Papers of the National Geographical 
Society. 


WetsHpoot—Publications of the Powys-land Club. 
York—Annual Report of the Yorkshire Philosophical Society. 
*Zurich—Publications of the Natural History Society of Zurich. 


BELFAST NATURAL HISTORY AND 
PHILOSOPHICAL SOCIETY. 


Officers and Council of Management for 1947-48. 


President: 
ARTHUR DEANE, M.R.1.4., F.R.S.E. 


Vice-Presidents. 
S. W. ALLWORTHY, m.a., M.D., M.R.I.A. 
Proressor T. THOMSON FLYNN, M.B.E., D.SC., M.R.T.A. 
R. S. LEPPER, M.A., Lu.M., F.R.HIST.S. 
Emeritus Proressor W. B. MORTON, M.a., D.SC., M.R.I.A. 


Hon. Treasurer: 
J. CRAWFORD SHAW, v.c.a. 


Hon. Librarian: 
W. ERSKINE LINTON, r.nz.e.s. 


Hon. Secretary: 
JAMES R. YOUNG, F.R.1.B.A. 


Hon, Editor of Proceedings: 
ARTHUR DEANE. 


Council: 

Prov. TT. PLYNN, M.B-B., D-SC:,, MrR:1.A | 

R. H. HUNTER, M.p., PH.D., M.R-I.A. es 
R. S. LEPPER, M.A., Lu.M., F.R.HIST.S. errs 
Tim. Pror. W. B. MORTON, m.a., D.SC., M.R.I.A. | j 
JAMES R. YOUNG, F.B.1.B.A. 

S. W. ALLWORTHY, m.a., M.D., M.R.I.A. \ 

A. A. CAMPBELL, F.R.$.4.1. ay 
F. J. COLE, ™:2.8.4c. | ae 
ARTHUR DEANH, F.p.8.8., M.R.1.A. \ 
Pror. T. A. SINCLAIR, m.a. } 


W. ERSKINE LINTON, F.R.a.s. | 

A. G. POMEROY, ma. a 
J. CRAWFORD SHAW, v.c.a. [resins 
J. C. TAYLOR. 1950. 
W. H. WORKMAN, n.3.0.v., F.Z.8: 


Shareholders and Members 


SHAREHOLDERS AND MEMBERS 


[“Denotes Holders of three or more Shares. } 


[a - 


Members of Archaeological Section. | 


Alderdice, Richard Sinclair, r.c.1.b., 9 Wellington Place, 

*Alexander, Francis, B.E., 

Alloway, A. J., m.a., University College, 

Allworthy, S. W., M.A., M.D., F.C.S., M.R.I.A., Holly Villa, 
3 Winston Gardens, 

aAntrim, The Earl of, Glenarm Castle, 


Bailey, C..S., m.a., Methodist College, 

aBaird, Major Sir William, p.u., J.p., 124 Royal Avenue, 
Barclay, Mrs. D. D., Farnhill Cottage, Marino, 

Beath, Mrs. N. S., ‘‘ Elmwood,’’ University Terrace, 
aBirch, J. P., 12 Malone Park, 

aBoyd, Miss Kathleen, St. Clair, 12 Malone Road, 
aBreene, Rev. Chancellor R..S., un.p., 697 Antrim Road, 
aBruce, Captain Michael R., B.a., Corriewood, 

Burrows, Henry, 6 Margretta Park, 

Blair, John G., 2 Brookhill Avenue, 

Blyth, John E., m.s.£., 15 Orpen Park, 

*Brown, George B. (Representative of), 


aCampbell, A. Albert, r.r.s.a.t., Drumnaferrie, 10 Rosetta Park, 
*Campbell, Miss Anna (Representative of), 

Capper, J. Malcolm, 501 Lisburn Road, 

Chapman, Gilbert J., s.p., 428 Oldpark Road, 

aChart, D. A., LITT.D., M.R.1.A., 1.8.0., Public Records Office, 
aClarke, G. W., M.B.E., J.P., 18 Cambourne Park, 

aCole, F. J., m.r.s.a.t., Ardmara, Greenisland, 

Cole, James A., M.A., 1.8.0., 18 Ravenhill Park, 

Cole, Mrs. M. R., 13 Ravenhill Park, 

Coulter, A. H., 3.p., 833 Rugby Road, 

Coulter, William, 54 Glenwood Street, 

aCooper-Foster, Mrs. Jeanne, 30 Clara Park, 

Crawford, John, s.p., 10 Knocktern Gardens, Knock, 

Crawford, R. H., ‘‘ Highways ’’ Prowse Avenue, Bushey Heath, 
aCarnwath, Thomas, M.B., D.SCc., D.S.0., Cragside, Whitehead, 
Cunningham, Lieut.-Col. J. G., 0.B.E., p.u., The Northern Whig, 


Belfast 
do. 


Leicester 


Belfast 
Co. Antrim 


Belfast 

do. 
Co. Down 
Belfast 

do. 

do. 

do. 
Castlewellan 
Portadown 
Belfast 
Finaghy 
Belfast 


Belfast 
do. 
do, 
do. 
do. 
do. 

Co. Antrim 

Belfast 
do. 
do. 
do. 
do. 
do. 

Herts 
Co. Antrim 


Bridge Street, Belfast 
Darbyshire, J. W., m.a., Royal Academy, Cliftonville, Belfast 
aDavison, A. H., F.A.1., F.R.S.A.1., 50 Wellington Place, do. 
*Deramore, Lord, p.u., Heslington Park, York 
*Downshire, Marquis of, Dundrum, Co. Down 
Drummond, T. H., 7 Chichester Street, Belfast 
aDundee, Dr. J., The Promenade, Whitehead, Co. Antrim 
*Donegall, Marquis of (Representative of), Belfast 
Emeleus, Prof. K. G., M.a., PH.D., M.R.1.A., 17 Upper Green, Dunmurry, do. 


*Fenton, Samuel G., Seapatrick Mills, 


Banbridge 
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Finlay, Archibald H., a.c.a.1., 4.1.E.E., ‘‘ Willesden,’’ Holywood, Co. Down 
Finlay, Alexander Hugh, ‘‘ Willesden,’’ 56 Demesne Road, Holywood, do. 
ak lynn, Prof. Theodore Thomson, p.sc., M.R.1.A., Kilclief, Strangford, do. 
Forrest, Theodore Archibald, Muckamore, Co. Antrim 
aGemmell, Hugh, 41 Albertbridge Road, Belfast 
*Getty, Edmund (Representative of), do. 
Gibbon, Lieut.-Col. W. D., p.s.0., M.A., LL.D., 38 Deramore Drive, do. 
Gibson, W. K., 44 Upper Arthur Street, do. 
Gilliland, Miss D., 1 Galwally Park, do. 
aGillmour, J. W., Rockholm, Ballywiskin, Millisle, Co. Down 
Gordon, Malcolm, Hilden, Lisburn 
aGraham, T. B., The Point, Groomsport, Co. Down 
Graneek, J. J., m.a., Librarian, Queen’s University, Belfast 
aGreeves, John Theo., 38 IKnockdene Park North, do. 
*Hall, Frederick H., Ardmore, Stillorgan Road, Dublin 
aHamilton, Wm. Hume, Hillside, 699 Antrim Road, Belfast 
*Hamilton, Hill, 3.p. (Representative of ), do. 
Harland, Captain W., 4 Psalter Lane, Sheffield 


Harrison, J. Heslop, m.sc., Department of Botany, Queen’s University, Belfast 
aHenry, Professor R. M., M.A., D.LITT., M.R.1.A., The University, St. Andrews, Fife 


Herdman, Sir E. C., K.B.£., D.Lt., Carricklee House, Strabane 
*Herdman, Sir Ernest, p.u., J.p., 19 Wiltdeane Court, Brighton 6 
Healy, Cahir, m.p., Belmore Street, Enniskillen, Co. Fermanagh 
a*Blakiston-Houston, Captain J. M., Roddens, Ballywaiter 
aHunter, Dr. R. H., M.p., M.cH., P.H.D., M.R.1.A., Ballynease House, 

Portglenone, Co. Antrim 
*Hughes, Edwin (Representative of), Craigavad, Co. Down 
Hyde, Harford Montgomery, M.A., D.LITT., F.R.HIST., M.R.I.A;, 

82 Wilton Place, London, S.W.1. 
Jackson, Miss Lydia, 8 Derryvolgie Avenue, Belfast 
Jefferson, H., m.A., pH.p., Brooklyn, Circular Road, : do. 
aJohnston, Alfred, 6 Wandsworth Road, do. 
aKeir, Sir D. Lindsay, M.a., Ln.p., Lennoxvale House, Malone Road, do. 
aKerr, A. W. M., M.a., Lu.D., 31 Rugby Road, do. 
aKerr, The Right Rev. W. S., B.p., See House, 32 Knockdene Park South, do. 
*Kinehan, John R. (Representative of), Windsor Avenue, do. 
Larmor, J. F., Fairy Hill, Dunmurry, Co. Antrim 
aLepper, R. 8., M.A., LL.M., F.R-HIST.S., F.R.S.A.1., Elsinore, Carnalea, Co. Down 
Lindsay, Dr. E. M., m.n.1.4., The Observatory, Armagh 
Linton, W. E., r.r.a.s., Fair Vista, Whitehead, Co Antrim 
aLondonderry, The Marquess of, K.G., P.C., M.V.0., LL.D., 

Mount Stewart, Newtownards 
aLoughridge, James §., M.p., F.R.c.s. (Eng.), 26 University Square, Belfast 
Love, Hugh C., m.z.u., 18 Belmont Park, Strandtown, do. 
aLowry-Corry, Hon. Cecil, 3.p., Castle Coole, Enniskillen, Co. Fermanagh 
aLowry-Corry, Lady Dorothy, Castle Coole, Enniskillen, do. 
aMacalister, Prof. R. A. S., M.A., D.LITT., Barrmore, 

Lady Margaret Road, Cambridge 


McCaughey, John, D.i., ¢.B.E., Somerton, 91 Balmoral Avenue, Beltast 
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McConnell, Rev. E., m.a., Ballylinney Manse, Ballyclare 
McCosker, John, 5 Knockdarragh Park, Belmont, Belfast 
McCoubrey, Andrew B., 8.a., 8 Charnwood Avenue, Cavehill Road, do. 
aMcCready, H. L., m.a.,.¢.B.E., D.L., 64 Myrtlefield Park, do. 
aMcDonald, Rev. J. R., m.a., Shankhill Rectory, do. 
McGibbon, Francis J., r.c.1a., 44 Ashley Avenue, do. 
aMeKeown, Rey. Leo., c.c., Milford Street, do. 
aMcKisack, C. J., 9 Mount Pleasant, do. 
McKisack, A. M., 9 Mount Pleasant, do. 
McLean, Capt. A., M.z.c.v.s., ‘‘ Downside,’? Windsor Avenue North, do. 
McCutcheon, Ralph B., 58 Marlborough Park South, Belfast 
MeNeill, W. M., 103 Beaconsfield Place, Aberdeen (108) 
*MecCammon, Thos. P. (Representative of), Woodvale, Holywood, Co. Down 
*MacLaine; Alexander, s.p. (Representative of), Belfast 
*MeCracken, Francis (Representative of), do. 


*Macrory, A. J. (Representative of), 
Malcolmson, Herbert, Riversdale, Holywood, 
Marshall, Robert, M.D., F.R.C.P.I., 
aMaxton, Mrs. Mary, 6 Kirkliston Drive, 

Mayes, Brian B., 21 Cranmore Park, 

aMegaw, Basil R..S., B.a., Manx Museum, Douglas, 
Mercer, Alderman M., 240 Cliftonville Road, 
Montgomery, R. Trevor, v.c.a., 49 Donegall Place, 
aMontgomery, Miss Ei. 8., 26 College Green, 
Montgomery, A. C., 12 Lombard Street, 

Moore,-A. H. E., a.u.a., 9 Ranfurly Avenue, Bangor, 
*Murphy, Isaac James (Representative of), 

*Murphy, Joseph John (Representative of), 
*Muserave, Henry, p.u. (Representative of), 


Nisbet, Prof. Stanley D., m.a., Department of Education, 
Queen's University, 


Phelan, Miss Hileen, p.a., Castle Street, 
Pomeroy, A. G., m.A., Arnside, Dundonald, 
Patterson, Rev. R. Dixon, m.a., Ballyhannon House, 


aRutherford, Rev. Canon J. C., p.a., The Rectory, 
Roe; Thomas George, Greenwood, Victoria Road, Holywood, 
Rutherford, Martin, 85 Victoria Road, Sydenham, 


Savage, Arthur, Dangan Lodge, Donaghadee, 

Shaw, J. Crawford, r.c.a., Scottish Provident Buildings, 
asinclair, Prof. T. A.,; m.A., 8 Malone Hill Park, 

Smith, J. D., 3.p., m.i.c.g., 102 Princetown Road, Bangor, 
Stanley, Major Rupert, B.A., LL.p., Newcastle, 

aSheils, Rev. J. F., p.p., Carrickmannon, 

Smith, Albert Edward, 185 Haypark Avenue, 

Speers, John, Belfast Banking Co., Ltd., 


aTaylor, J. C., 58 Hawthornden Road, : 
aTaylor, Mrs., 53 Hawthornden Road, 

*Tennant, Robert (Representative of), 

*Tennant, Robert James (Representative of) 

*Thomas, Harold, m.1.n.a., 19 Holland Park, Knock, 


M.R.c.P. (Lon.), 9 College Gardens, 
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do. 
do. 
T.0.M. 
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aThompson, Samuel D., Tir-na-n’og, Helen’s Bay, Co. Down 
aTorney, H.C. 8., F.R.9.4.1., 5 Riverside Ter race, Holywood, do. 
Turner, Captain K. J. L., M.c., 3.p., Garvey, Finaghy, Park South, do. 
aTurner, 8., Ballyskeagh, Barnett’s Road, do. 
*Turnley, Francis, p.u., Drumnasgole, Carnlough 
aWalmsley, Prof. T., M.p., F.R.s.E., Queen’s University, do. 
*Webb, Richard (Representative of), do. 
Wilson, Prof. W. J., p.sc., M.p., 10 Malone Road, do. 
*Wilson, W. Percival (Representative of), do. 
Winston, Denis, M.A., B.ARCH., A.R.I.B.A., Borough Architect, 

Town Hall, Southampton 
*Wolff, G. W. (Representative of), Belfast 
*Workman, W. H., m.b.o.u., r.z.s., Lismore, Windsor Avenue. do. 
aWorkman, Major Robert, Craigdarragh, Helen’s Bay, Co. Down 
Workman, W., Nottinghill, Malone Road, Belfast 
Wren, Prof. H., M.A., D.sc:, PH.D., ‘“ Haslar,’’ 62 Maryville Park, do. 
Wright, Captain W. 8., B.sc. , Mossy: ale, Aghalee, Co. Antrim 
*Young, James R., F.R.1.B.4., Rathvarna, 15 Chichester Park, Belfast 


HONORARY MEMBERS. 


aCol. R. Berry, J.P., M.R.1.A. 


*aDeane, Arthur, F.R.S8.E., M.R.I.A., 2 Eastbourne, Villas, Beach Road, 

Whitehead, Co. Antrim 
Morton, Em. Prof. W. B., m.a., p.sc., M.R.1.4., ““Rushmere 

46 Cadogan Park, Belfast 
Praeger, R. Lloyd, B.E., D.sc., sc.D., M.R.1.A., 19 Fitzwilliam Square, Dublin 
aStendall, J. A. S., m.r.1.4.. 42 North Parade, Belfast 
aWilson, Em. Prof. Gregg, 0.B.E., M.A., PH.D., D.SC., M.R.I.A., 

‘“Transey,’’ Beechlands, Malone Road, do. 


ANNUAL SUBSCRIBERS OF TWO GUINEAS. 
Belfast Banking Co., Ltd., Belfast 


ANNUAL SUBSCRIPTION AND CHANGE OF ADDRESS. 

Shareholders and Members are reminded that annual subseriptions are due 
on the Ist November each vear; and those who resign will be liable for the 
subscription unless notification is received by the Hon. Secretary before that date. 
The work of the Hon. Treasurer will be materially assisted by prompt payment 
of the subscription. 

The Hon. Secretary will be glad if Shareholders and Members will notify him 
of change of address or any inaccuracies appearing in the list. 

PROCEEDINGS 

The Hon. Editor would be glad to receive Proceedings for Session 1875-76 

and Session 1876-77 for binding purposes. 


CENTENARY VOLUME 
1821—1921. 
A few copies available. Price 5/- each. Postage 7d, 
A ye NTED 
(Foon) 22 JUL 1949 
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FORM OF BEQUEST 


———_——_0-——_———- 


I Bequeath out of such part of my personal Estate, as may by Law. be 
bequeathed for such purposes to the Council of the Belfast Natural History and 
Philosophical Society, the sum of* 
free from Legacy Duty, for the general purposes of the said Belfast Natural History 
and Philosophical Society of the said City, to be vapended in such ways as it may 
deem expedient; and I direct that the receipt of the Hon. Treasurer for the time 
being of the said Society shall be an efficient discharge of the said Legacy. 


*Or Specimens of Art, Antiquities, Natural History or Books. 


NOTE.—Land or other Personal Estate may also be given by Deed or Will, to be 
applied for the purposes of the Belfast Natural History and Philosophical 
Society, provided that the Deed or Will, as the case may be, be executed 
not less than three calendar months before the death of the Donor, and 
that every Deed or Instrument, not being a Will, shall be duly registered 
in the Office for Registering Deets in the City of Belfast within three 


calendar months after the execution thereof. 


Noves | 
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